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EASTMAN KODAK COMPANY “Wed bag 34 10 01D6E 
APPARATUS AND OPTICAL DIVISION 


400 PLYMOUTH AVE.N. ROCHESTER 4,N.Y. 
October 9, 1958 


*USAF Declass/Release Instructions On File* 


Mr. Richard Bissell 
Central Intelligence Agency 
Washington 25, D.C. 


Dear Sir: 


In a verbal reply to our letter of August 15, 1958 you 
requested that we provide you with some detailed information on the 
nodifications made to the various machines which comprise your two 
Minicard installations, as well as the additional equinments which 
are being supplied to you but which are not called out in our contract. 


We are appending the requested information to this letter 
and have so arranged it that the changes are identifiable with. individual 
Minicard machines. The lists which are submitted were prepared by 
our engineers and constitute what in their opinions are the conceptual, 
functional and manufacturing changes which were made to improve machine 
capability, safety, and performance. While the lists are not intended 
to be all-inclusive, we believe that they include the more significant 
changes made to the machines. The brevity of the text associated with 
each of the changes should in no manner be construed as indicative of the 
magnitude of the work involved in them, since our people have condensed 
the information to reduce the volume of written material, 


_ Our letter of August 15,.1958 made mention of the fact 
that we had installed and were currently operating a Minicard system 
in the Pentagon. That system was installed in April of this year, 
and from that time to the present a number of machine modifications 
have been made. As we have previously informed you, we have con- 
tinuously up-dated the machines in your two sets to incorporate 
such changes, and as of this date we are in the process of completing 
that work, As an additional enclosure to this letter we are includ- 
ing the listing and description of the machine changes which have 
taken place since April of this year, the last of which are currently 
being made on your machines. 


we trust that the enclosed material fulfills your request. 


25X1A Very truly yours, 


29X1A 
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INSTRUMNTS AND WORK ORGANIZATION alps Geet 
ADD-.D SUBSEQUENT TO QNTRACT AWARD 


1. FILM LUBRICATOR 


Since most 8 are called upon to extract, 
handle, and read one Min it is important to insure 
that the cards are extra 
extracted in multiples, 
equipment, and further 
mechanism, 


The 
both sides of the 
and also provides for appropriate rewind of ‘the film 
n is proper for subsequent handling, 


2. MASK PRINTER 
A study 
filing word cede on t 


to use a camera code 
Minicard record, 


3. MULTIPLE stick 

A device capable of removing cards from ten Magazines simltane~ 
ously was designed and built. In essence, it consists of ten regular 
2000-card sticks with a cConmon handle which actuates all sticks at once, 
U. HOLLER FOR MULTIPLE SticK 


Appropriate brackets have been attached to the sorter to hold 
the multiple stick in between operations. 


S. BLOCK STAND 


A stand was made to hold a pair of 50-magazine blocks, It is 
so design d thet the blocks can be transported on it between the file 
cabinets and the Sorter and Selector, 


6. INCLIN®D BLOCK STAND 


A special stand was mide to hold one 50-magazine vlock at a 
45° angle to permit examination of the bottom of the block in case of 


trouble, 


mete ramen ne emerge tee oF 
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7. TRANSIENT CARD HOLDER 


This is a 10-compartment device into which sticks of cards 
can be inserted for temporary storage in between successive machine 
operations, 


8, CODE READING LOUPE 


This loupe is a specially designed device with a five power eye 
piece, a reticle, and a Minicard film record holder. When the reticle is 
in contact with the card the reticle pattern enables the viewer to read the 
code and readily identify code errors that may exist, 


9. TRANSFER TRAY SPACERS 


Two extra spacers werc provided for each transfer tray to speed 
up the combining of groups of cards onto one stick, 


10, MULTIPLE TRANSFER TRAY 


A special transfer tray with six compartments is being made, 
This device will serve many work organization needs and may be used as a ; 
transport medium for several sticks of cards, as a temporary storage place 
for long sticks of cards, and as a transfer medium for complex regrouping 
or combination jobs, 


MACHINE MODIFICATIONS 
DOCUMENT CAMERA 


At the inception of the contract the Minicard Camera design 
was completed and a model had been constructed, Although the Camera 
operated satisfactorily, it was decided to institute a redésign in order to 
improve the operational features of the machine, In the original model the 
electrical controls for the Camera were housed in a separate cabinet, It 
was thought desirable to incorporate these controls in the. main Camera : 
body. The self-perforating feature was al@ eliminated so that pre=perforated. 
film could be used. In addition to these major conceptual changes the - 
following list covers many of the detailed modifications made to the re- 
designed instrument. eas : “Pet 


1. Installed current-sensing relay-- to detect code. target lamp burnout, igs 


2. Cut out back covers-- to provide necessary ventilation for electrical 
and mechanical Components, 2 eae 


3, Installed blower fan and associated duct work-- to keep heat from 1. 
_ resistors away from drive motor, RE roar eames ee) 
hk. Added two relays and associated wiring in reject circuit-- to permit 
consecutive rejects which original control circuit. would not | 


Replaced power supply with regulated 90v d=c supply-~ to improve 
electrical operation, ; . i sa da.g ti See 


Changed film clamp solenoid and associated lever mechanism--~ original 
was not strong enough to clamp film properly-- to improve reliability 
of operation, : ; : 


Made and installed -new shutter blades-- to improve reliability, 


Made and installed new pulleys-- new "V" notch improved transmission of 
drive torque. ‘ 


Made and installed new shutter aperture-- to minimize possibility of 
fogging the film, 


Made new film idler rollers-~ to permit lateral adjustment of film, 


Added stronger springs in film carriage-- to improve film tracking | 
against guide edge. 


Redesigned and strengthened latch pawl for code shaft clutch, 
Realigned code target to accommodate l3rd bit, 


Changed type of code target lamp-- to improve illumination of code 
recording system after program of testing. 


DOCUMENT CAMERA (cont. ) 


15 


16 


Filn carriage registration Pin was beveled=- eee ee 
influence on film, 


Added cork _ face to reset shaft brake--, to insure, smooth braking, ._ 


Exit slot. in code. target was Kaieaevi to eliminate Light fall-off at 
end of Code. aporaae ree hs : ; 4 : 


"Added brace to arm iat giente cams Ll, L2, 13, Lh-~ to improve 
reliability of sontact, _Glosure. ; :/ Nie rE Te URL, gaat 


Replaced reset egies Springs with spring and plunger device-. 
eliminates spring cocking and binding in reset clutch, 


Added heavier spring and Soe clamp to code ratehet oar to roe. 
code indexing. ea : 


Designed and Anstalicd improved disengaging studs for code shaft clutch, 
Code target rewired. 

Made a new remote-control assembly with improved, suiteiae’. 2s 
Registration pin indicator designed and installed, 

Converted Camera to drop off first two sortation colums (circuit change), 
New film chip container was added, 


Code target rebuilt; redesigned many eseponenth to. produce Minicard 
record within newly established tolerances, ‘ 


Clutch solenoids altered to use solid steel instead of hollow cores, 
Redesigned clamp and film punch bracket to permit unit assembly, 
Take-up clutch rebuilt (cork faces added to improve torque uniformity), 


Reworked Camera head to accommodate alignment tools (added necessary 
tapped holes and machined surfaces), 


Ratchet shaft slip brake made adjustable, 
Improved code advance pawl-bearing-pivot-- to obtain better reliability, 


Film carriage return spring guide pin installed-- to prevent buckling 
and binding, 


Redesigned code clutch stop pawl assembly--~ to eliminate marginal 
performance, —~ i. 


DOCUMENT CAMBRA (cont, ) 


36. 


7... 


"38. 


_Installed improved ventilation system for Lamp resistors, ; aes 


Improved optical system in target by substituting differentially 
coated lenses. arid adding condenser and lamp adjustments, ius 


_ Installed a focusing mount for the document lens, 


Installed adjustable mount for code lens, 


Redesigned shutter to permit use of replaceable pivots, 


A solenoid door lock was installed, : on eee 
Eye shield added for operators to reduce glare from lights, 
Improved vacuum pump mounts designed and installed, 

Shutter mask solenoids altered to eliminate wax impregnation, 
Lamp socket redesigned to improve contact, 

Automatic reset test device designed, 

Pin solenoid magnet changed to increase pull, 


Suppressed clutch circuits to prevent excessive arcing (improved 
performance), 


Added mercury relay to target reset circuit to eliminate contact 
arcing, : 


Vacuum solenoid magnet replaced with new design to prevent marginal 
operation, : 


Illumination circuit mercury relay added to protect timer contacts, 


Stabilized code illumination by adding Sola regulator to power line, 


Increased voltage on stepper switch to improve operation reliability, 


Changed limit switches to improve operation, 
110-volt outlet added for service testing, 


Interlocked trailer and leader controls to establish proper control 
operation, . 


Re-engineered code target lamp circuit to eliminate long term 
illumination changes caused by contact resistunce and other circuit 


resistance changes, / 


58. 


59. 


. -h- 
DOCUMENT CAMIRA (cont,) ae 


Redesigned film-break switch to provide vertical instead of lateral 


_ force (improved film tracking), . 


Installed Meltron vacuum switch and indicator to indicate vacuum 
failure, - . 


SIS CAMERA 


Many of the changes and madifications which were required to 


the Document Camera were also required to the SIS Camera, They are in 
general not repeated here since the repetition would not be of assistance, 


1. 


2. 


Designed a gensing circuit and mounted detection 
“graphic copy limiting baffles. 


Designed circuit and installed interlocks to detect that. the proper 
lens was in use, a 


Installed micro switch on positioning arm of reset shaft to prevent 
engagement of clutch until positioning arm is disengaged (circuit 
reliability improvement), ee Be 
Installed differentially coated lenses in code target. 


Installed new more accessible fuse panel, 


Redesigned and installed hinged front control panel to improve service 
accessibility. . . 


Installed Meltron vacuum switch in film carriage line to indicate | 
vacuum failure, 


Redesigned platen and eliminated vacuum hold-down. It was found that 
the original vacuum platen concept was difficult to use when several 
layers of documents were used in the copy plane. 

Designed and installed storage box for accessory lenses. 


Removed reject notching mechanism and altered circuit. 


A new system of ratchet shaft positioning and associated circuit was 
devised and installed to eliminate the five code shaft indexes during 
the reset cycle. 


Altered code shaft speed from 320 rpm to 285 rpm to prevent a critical 
timing condition. 


Redesigned and rebuilt shutter to improve reliability. 


Altered lens shaft return spring after a long term test program had 
indicated the necessity of the change-- to maintain format accuracy.. 


SIs 


“8, 
16, 


v. 
1B. 
19, 
20, 


al, 
22, 


23, 
2h, 


2, 
26, 


27. 
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CAMERA (cont, ) 


_ Altered carriace return. spring to improve Code recording uniformity, 


Installed steel éollar on Code shaft for friction brake to eliminate 


- Chatter Caused by Changing load on spur gear train, 


Installed and wired accessory output receptacles go that they could be 
used when the Camera circult breaker alone wag on, 


Altered reset switch and circuit to improve reliability (normally 
Closed Contact added to EX relay Circuit, reset clutch to TC) relay), 


Installed mercury relay in reset Circuit to eliminate arcing (C=) 
cam contact), 


. Added normally closed EC-2 contact to EC (excessive column relay) 
circuit, - 


Relocated document ®xposure lamps, 


Replaced movable 
breakage, 


Prepared a Control cirenit Operation manual for Camera including 
limited Preventive maintenance, . 


AERIAL PHOTO CAMERA 
RA 


In the first conversations which were held 


representative and ours it was 
Camera would be 

it wos intended that 
Consistent with the sta 
extension of design wor 

to the start of work i 

and that it 


6 « 


of resolution, serial photographs of extremely high quality. All prior 
design work was set aside and a completely new engineering approach under~ 
taken, An attempt was made to capitalize on the engineering changes 
initiated for the new Document Camera so as to avoid duplication of effort, 
and many of the changes which were made on the Document Camara mechanism 
désign were also reflected in the design of the mechanism of the Aerial Photo 
Gamera, 


In addition to these modifications, there is listed below the 
major additional work that was performed in the execution of this design. 


As may well be appreciated, an enormous amount of photographic 
investigative work was undertaken in collaboration with the customer's 
technical personnel in order to arrive ata suitable method for transferring 
original aerial photography to Minicard film without loss. of photographic 
latitude, The same kind of effort was expended for the other cameras and 
resulted in many machine modifications, some of which are covered in the lists, 


1. Code target pins replaced - aperture mask reworked to comply with 
Minicard tolerances, 


2, Added baffle and exhaust system to drive motor to eliminate oil Vapors. 
3. Added a blower cut-out to condenser illumination lamp to shut off 


blower in event of lamp failure (to prevent breakage of optics from 
rapid cooling). 


, Added perforated paper tape reader to speed camera code recording and 
permit use of fixed field tape loop, 


S$, Altered camera circuitry so tht camera will verify the first line of 
code from the tape reader as well as the Flexowriter, 


6, Variable exposure lamp control and meter installed. Meter replaced 
later with more sensitive exposure indicating device to improve 
quality. 


1 te Torque motors installed to improve code positioning accuracy, 
8. Cam control for torque motor capacitance added to footage dial, 
9, Added code target lamp adjustment, This required alterations to 
camera structure to provide lamp adjustment capabilities, 
a Changed code column format to eliminate US - CF sortation column, 


Reworked film idlers to improve film handling. 


Rebuilt sensing arms on lens shaft for reliability (mechanical 
ruggedizing of arms to improve stability). 


13, Mercury lamp for negative illumination changed to tungsten filament | 
' ‘lamp with filter. 


=e 


Added power supply to operate film punch solenoids. 
Remotely mounted the vacuum pump to eliminate vibrations, 


Designed and built a new recording lens since existing commercial 
lenses were unsatisfactory, 


Designed a photo:raphic objective for P«2 Camera which was later 
suspended, 


Conducted a prorram of photographic investigation to determine proper 
exposure judging system for recording of photo aerial negatives on 
Minicard film records. 


Program controls for code recording changed as a result of format 
change requirements, 


Relocated code target for 8,000X to 8.299X reduction to accommodate 
h3rd bit format change. 


Developed and installed a special mechanism to shift lens from aerial 
photo to code recording state while holding positional tolerance to 
less than .0002" total variation. 


FILM PROCESSOR 


As may be appreciated, an entirely new film and film processing 
technique was required in order to insure the successful performance of the 
Minicard system through its many generations, Many changes were made to the 
film and the emulsion and were immediately followed by concomitant changes in 
the chemistry of the process, Invariably, these changes to the chemistry 
required changes to the machine. Some of the more significant machine 
changes which were instigated after the machines were built and the subsequent 

. chemistry of the process was esteblished are summarized in succeeding para- 
. graphs, 


“1, Several methods were tried tc control the developer temperature, 


A heater and thermoswitch were first used, The adjustment was too 
course for this purpose, but is now used for holding the processor 
in a stand-by condition, 


A recirculeting system was added consisting of a circulating pump, 
a jet-pipe in the developer, a thermistor probe controlled by a 
Fenwal electronic unit, and a heat exchanger controlled by a Sarco 
valve, 


The Sarco valve control was too course and was later replaced by 
a solenoid valve, At the same time the temperature of the incoming 
water to the heat exchanger was controlled. 


FILM PROCHSSOR (cont, ) at ee 


Ze 


36 


he 


Two air Squeegees were added; one after the developer tank to mitigate 
against uneven development, and the other after the euueeeee portale 
to eliminate drying spots. : 


The dineedion of the take-up spool was changed “Kb wind the film with 
the emusion out in order to produce flatter cards. Provisions were 


‘made fora simple clates to Pert Bpooune with emu) Lon, out, or. Ane os. 


A study of the effect of desing temperature o on film site resulted an 
reducing the drying temperature to 135° F, ; 


Several modifleatiors were made to prevent dust and Lint from Bocumute > 
ing on the film quathg Rrocesaings pect nas 


A cover was added over the take-up reels... 
The blower housings were cadmium plated, 


c. Holes, which were put in the back doors to increase ventilation, 
_were covered with filters, : g 


A clip was added to hold the squeegee rollers together even after a 
film splice has peseee through. fee 


The controls were aewired to make it ampOse ae process film atte 
the switch in the stand-by position, © - 


The terminal strip in the rear of the machine was repositioned to 
prevent short-circuiting when it was splashed by solutions dripping 
from the replenisher lines, 


CUTTER R 


og 
26 


3. 


h. 


A hinged plexiglass cover was added to keep the film area clean during 
cutting and idle times, ‘ ee 


Eecentric stop posts were installed to keep ‘sprocket cline from making , 
contact with sprockets when the cutter’is run without film 


Clearance in the film guides was cut down to help keep concave or 
convex film in a flat condition, enabling it to pass under the cutting 
die without marking. 


Because of the above change, the nylen pressure pad was removed to 
eliminate a source of marking and adding static to cards. 


The bottoms of the cutting head assembly castings were scraped to nasi 
a more accurate reassembly after service work, 
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CUTTER (cont, ) 


6. 


15. 


1. 


2. 


3. 


Edge notch sensing micro switches were changed to a short-throw type 
to help overcome: close tolerances in camera and inspection viewer edge 
notching. Pah gah a tee: See 
A new Venturi-type adapter was added for a much smoother air flow, 
increasing the suction at the cutting areas, ; 


Drive belts used on the reject roller assembly were changed from plastic 
to spring type, to minimize breakage. ’ aia”, sh caida 


The cutting die (1,260) dimension was increased to positive side of 
perforation pitch tolerance to eliminate possibility of cutting cards 
at both ends during cut-off operation, <7, \ 


A scrap elimination assembly was added to dispose of reject cards and 


he 


. The lead-in taper on the cutter stick was changed to prevent jamming; 


this required new sticks, 


Weights on sticks were changed to help prevent jamming. 


A safety switch was added on the magazine assembly to shut off the 
machine after a 2000-card stick was full. ; ; eS oy 


The intermittent sprocket was replaced with a sprocket with a new type 
tooth to eliminate slippage. The new sprocket was made of steel instead 
of aluminum to decrease wear, 


A jumper cable was made to allow running of the cutter for service work 
with the outer case removed, - : : 


INSPECTION VIEWER 


An adjustable friction brake was added to the rewind spindles to 
prevent coasting, 


A 2=power magnifying glass was added to aid in examination of the film, 
After some experience with the original design, it became apparent 
that the tilted film track was more elaborate than was required, — 
Therefore, the entire viewer was redesigned and ai mplified, 


a, The light box was msde with a flat top. 


b, The film is supported by rollers at each end; the track is 
eliminated, 


The rewind assemblies were greatly simplified, 


-1l0- 
INSPECTION VIER (cont. ) 
d. The punch was redesigned, : 
&. Opal glass was added for diffusing the light, “ 
After some experience was gained with the new viewer, it was ‘found 
desirable to cut a +O15 recess in the punch block to reduce the 
possibility of scratching film as it was passed by the. st 


DOCUMENT ANALYSIS VIEWER 
a EWR 


1. A request was made that the original model of the viewer (with a 
transmission screen) be._reworked as follows: ; . eo : 


a. Change magnification from 50X to 60K. 
b. Change screen size from 83" x 11" to Bk" x we, 


-It was requested that a second model be made, this one having a 


. reflection screen, (All other components were duplicates of those 


in the first model,) 


Image rotation was requested, Several methods were tried, The dove 
prism method wag selected, : 


Reversibility of feed was required (i.e. movement of a Minicard record 


from any magazine to any other magazine). This Complicated the trans- 
port and vacuum system, : 


The housing at the side of the screen was mde movable to permit access 


to the screen, 


It was requested thet the angle of the reflection screen, in the model, 
be changed from 55° to 15° with the horizontal, ; : 


It was further requested that the angle of the reflection screen in the 
model be changed from 15° to 25° with the horizontal, 


Scen control was added, Rotation of an 83" x 1h" image 90° resulted 


in the 14" dimension being across a 83" wide screen, thus cutting off 


each end, 


A phasing switch in the image control assembly was installed to prevent 
the possibility of inadvertently switching the vacuum off the platen as 


a result of using the scan control, 


It was necessary to add a stop pin to the image control assembly to 


prevent counter-clockwise rotation of the image control knob beyond the 


numbr one position when scanning, 


wits 


The viewer was redesigned tc be integral with its own desk, 


The screen tilt was made variable between 25° and ho° with the 
horizental. 


The vacuum control system was modified to provide electrical interlocks 
and fool proofing. The orteinal: design used manual control of Se 
vacuuri. : : tye gaia’ oe 


A method for image selection or identification (punching) was added 
after the design had been completed. 


The lips were changed from the sides to the ends of the magazines so 
that the transport plate could be used as the die during punching. 


Because of the above change it was necessary to eliminate five rows 
of vacuum holes--two rows across one end of the transport plate and 
three rows scross the other-~to prevent vacuum loss when Seno vang a 
card from a magazine, 


The space between the magazine lips was increased to assist in pre~ 
venting vacuum loss when removing a card from a magazine, 


Two adjustable points or tips were added to the lower end of each 
magazine to riffle or separate cards at time of withdrawal, 


Vibrations caused by the vacuum pump and blower produced a deleterious 
effect on image qu-lity and so the shock mount design wags completely 
changed, 


Several changes were made to the lens to improve image quality. The 
change which provided the greatest improvement was that of imitans 
the aperture to £/3.5. 


A power relay was installed to shunt the main switch, This, in effect, 
made the main switch inoperative while a card was being held by v acuum, 


A terminal block was added to the inside of the front panel. This 
allowed the front panel to be removed, thereby providing greater 
accessibility to the viewer interior. ; 


It wag desirable to reduce the noise level at the viewing position 
caused by the vacuum punp exhausting inside the viewer. An elbow and 
length of pipe were added to the pump to carry the eee down to the 
floor through an opening in the bottom of the viewer. 


Trays were added beneath the magazines and viewing station of the 
instrument to prevent card loss due to power failure. 


It was necessary to add a second mark-button wired in series with the 
first cne to prevent on operator from holding the transport knob while 


punching. 


ty 


DOCUMENT ANALYSIS VIsWsR (cont.) 


26. 


The original punches produced holes with barely perceptible ragged 
edges and ag they became more worn the edges of the holes. became 
slightly more ragged, The ragged edges of the holes were sometimes 
interpreted by the Enlarger to be document control marks, The punches 
were reworked to fit better and produce sharper edges. Alignment of 
the punches and dies was not satisfactory with the existing design and 


- the punch life became very short. Since regrinding and replacement 


were difficult, the whole assembly was completely redesigned, 


DOCUMENT ENLARGER 


1. 


The original enlarger design was a rotary mechanism with a turnover 
feature so Minicard records would be removed from the enlarger in the 
same sequence as loaded into it, The enlarger was redesigned when 
the requirements were changed. 


Several methods of holding Minicard records flat and several. illuminat- 
ing systems were breadboarded to obtain the best resolution and maximum 
scratch suppression. ; 


Considerable work was necessary to insure consistent card handling when 
the final film base and processing treatment were established, 


a. Plungers were enlarged. 


‘bp, The plunger cam was redesigned. 


ce. The vacuum system was enlarged, 


d. <A vacuum was applied to the carriage to counteract static, 


e. The magazine retainers were redesigned, 


The paper magazine, paper feed timer, and paper processor built by 
Photostat required re-engineering and rework to make them function 
properly. 


An end-of-=paper detector was added. 
The paper supply capacity was increased from 350 feet to 1000 feet. 


The original electronic timer would not operate consistently and 
so a new one was designed. 


The processor was rewired for casier servicing, 


Paper wine motor circuit was changed to eliminate arcing snd burning 
of relay contacts, 


ee 
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DOCUMENT ENIARGER (cont. ) 


A relay was added to the paper magazine to eliminate a sneak 
circuit which occasionally caused improper timing of prints. 


The drain system for emptying the processor tanks was reworked 
to eliminate solution spillage, ; 


Operation of the processor indicated that a print stacker was 
necessary. This was designed and installed on the dryer. 


Redesigned entire electronics to mcet more exacting requirements, 


ae 
be 


Cc. 


Redesigmed all mono-stable mltivibrators. 

Redesigned reading amplifiers for image channels 1 and 2, 
Redesigned timing mark channel, 

Redesigned thyratron circuits, 

Redesigned image location channel, 


Redesigned timing mark absence detector circuits. 


Redesigned entire shift register and substituted new magnetic cores. 
The original cores were unsatisfactory due to frequency limitations 
and temperature instability. 


aa 


be 


Replaced the original 2?-core per bit design with a single core 
per bit assembly. 


Redesigned input system-to-core memory circuits to improve 
compatibility and reduce noise to a minimum. 


Redesigned relay thyratron circuits to improve sensitivity. 


Added noise suppression to numcrous packages to eliminate false 
shifts. 


Added linc filters to paper processor, 


Provided a reading station optical system in which cell signals could 
be phased, 


Redesigned cell system so the signals would not saturate the cells, 
Also provided shunts on all the cells, 


Installed a regulated supply for the scan lamp voltage. 


Sean lamp voltage made adjustable so optimum signal could be obtained, 


-~l- 
T ANLARGER (cont. ) 


Dynamic range of the system was reduced from 6:1 to 3,5:1 to reduce 
possibility of erroneous decoding since, 


a, The maximum Dain Was being reduced from 0.2 to 0,15, and 


b, Holes punched by the Analysis Viewer were slightly ragged, 


Modified image clutch circuitry. 


Mercury relay added for faster operation of glass platen circuits. 


Additional noise suppression provided, and included relay suppression 
and decoupling on amplifier packages, 


Added pate system so reading station reads in one direction only, 
Redesipned cell polarization voltage system, 

Removed d.c. fans and replaced with a.c, type to reduce noise, 
Provided additional cooling to electronic packages. 
‘Enlarged platen holes to ‘improve signals in image location channel, 
Rewired complete Enlarger to facilitate servicing. 

Reduced Enlarger dynamic range of 3,5:1 to 2,5:1 and installed 
potentiometers for periodic adjustment, This was necessary to reduce 
the possibility of obtaining false signals from the edges of holes 
punched by the Analysis Viewer and also to take advantage of the 
reduction in D.. from 0,15 to 0.10. 

min 
AL PHOTO eNLARGER 


The glass platen and the Minicard carriage were redesigned to achieve 
the required focusing accuracy. 


Rework was necessary to insure consistent card handling when the final 
film base and processing treatment were established, : 


a. Plungers were enlarged. 
Plunger cam was redesijned, 
Vacuum system was enlarged, 


Vacuum was applicd to the carriage to counteract forces due to 
electrostatic char. generation. 


Mayazine retainers rev sipned. 


~15~ 
AERIAL PHOTO SNLARGER (cont. ) 


3. The paper masazine, puper feed timer and paper processor required 
trouble-shooting and rework to make them function properly. 


ae An enl of paper indicator was added, 


by The timer required circuit revisions to eliminate ‘sneak _cirentts, 
and complete rewiring. | ; 


c, The drain system for emptying the processor tanks | was reworked to 
eliminate solution spillage, 


d, A new print stacker, different from that on the Document Enlarger, 
was required due to the heavier paper used in the Aerial Enlarger. 


Tne paper magazine was rewired to eliminate arcing and burning of 
the paper wind-motor relay contacts and for easier servicing. 


DUPLICATOR 


The mechanical portion of the Minicard Duplicator was substantially 
completed prior to the start of the contract. The machine had to be completely 
revised as a result af the decision to provide for the handling of multiple 
card documents. The original plans were limited to the provision for multiple 
card document handling by means of a perforated tape input that would supply 
the sortation information recorded on the Duplicators, Although a tape 
operated Duplicator was planned and would have performed all of the desired 
functions satisfactorily, it was felt because of the possibility of errors 
being introduced through manual operations that the machine should be made 
more wholly automatic. The final design was made automatic and uses electronic 
storase for the file expansion operation. From a machine that was originally 
intended ta provide only contact prints and tape controlled cross-filing the 
File Expansion Duplicator suddenly blossomed into a sophisticated data 
processor for the Minicard system, 


Some of the machine modifications which reflect the evolution of 
the machine into its current state are given in succeeding paragraphs. 


1. Decision made to input data from first card only of any document (Modes B) 
rather than from two cards, . 


2,  hNodificutions required due to decision to set total file words on cards 
, to thirty-two. 


Need to convert CS and CF to "all clear" and "all black" on tape read-in, 
and conversely on card read-out, 


Incorporated "M" cheek in all possible modes, 


DUPLICATOR (cont,) 


Se 


Changed scanner operating voltages. 


Decided on final 10-modeg: Al - D3 inclusive which machine now 
contains,. ‘ . . : 


Changed 3¢ phase inverters, 


' Added cathode followers to work from 3C phase inverters into programmer 


electronics, 
Added cam switch noise filter units, 
Changed out-of-film switch circuit, 


Changed duplicator scanner optics for redesigned, improved, on-axis 
system, 


Made wiring changes in base cabinet for engineering compatibility 
reasons. ; 


Modified core clear eats, reworked core clear packages. 

Modified sauee control circuits to improve voltage sequence operation, 
Incorporated cam switch noise reduction networks, 

Wiring changes mage which result in elimination of certain cables, 
Logic revisions made, Wiring changes as result of checkout. 


Revised logic to locate S=tag by tag-rccognition rather than by timing 
mark count. : ; : 


Provisions made for optional timing mark exposure control. 


Revised scanner circuits.to operate with magnetic pickups instead of 
photo~bransistors. a 4 8 


Modified Flexowriter circuits. 
Enlarged card-disc apertures to prevent false timing marks. 


Some redesign of one-shot clutch solenoids required for improved 
reliability. 


Najor code reader revisions made. 


Optical redesigns of code tar,et mirror mount made to expand rang e of 
adjustment. 


Made changes in nest gasket height to improve contact printing, 
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DUPLICATCR (cont. )} 
27. Installed new coated scanner optics, tested and aelected new scanner: 
lamp; tested, selectcd, and installed new scanner lamp blower, 
Nodified associated electrical circuitry. ; 


Tested Llight-tight hood for temperature; installed blower ventilators 
as a result, 


Changed edge notching to pheto-edge marking of raw stock, 


Changed longitudinal registration to incorporate film registration 
solenoids for adequate accuracy. 


Made extensive card handling modifications involving magazines and 
vacuums. 


Changed main base Cabinet circuit breaker due to increased loads, 
‘Added third vacuum pump, 
Realigned optics for h3rd bit accomrodation, 


Changed cam design at both input and output magazines to improve card 
handling, 

Changed to vacuum solenoid valves (2) to eliminate cam valves in 
pressure pad, 


Redesigned card nest and pressure pad pins for more accurate longitudinal 
registration, 


Modified film transport by adding extra film index sprocket and added 
guide rollers for rore accurate longitudinal registration, 


Installed new cams and limit switches of improved design (reliability 
improvement). 


Modified code target and lamp control chassis to accommodate reworked 
base mount (optical design change to increase uniformity of exposure), 


Made numerous changes in lamp control chassis as required for above 
changes, 


Added new connector on rear of base cabinet for additional circuits, 
Added blower to cool card at read station, 
Made necessary changes for single file column format: code target, 


optics, ete; notched printing apertures; reworked code target aperture 
plate for TM generation; reworked read station clamp, 


DUPLICATCR (cont,) 


hs, 


6. 


Fee ert 


erste 


Changed operating rate (basic) of duplicator mechanical unit to one 
per second tc improve resolution. Made necessary cam-switch timing 
changes, exposure changes, etc.. ; : 


Improved accuracy of read. station clamp. by pin adjustments, 


Incorporated a change to permit manual indexing of film while machine 
is being loaded, 


Installed: film threading error switches and designed and installed 
circuitry to operate with switches, Also installed door interlock 
switch on hood. 

Made extensive logic and circuit changes to programmer unit, 


Replaced inner and outer nest gaskets with new materials to improve 
resolution. 


Performed extensive system card and film handling tests, and made many 
machine changes as a result, 


. Installed 500 VA Sola as well as larger Sola on code reader and phase 


inverter filaments to stabilize filaments, print Lamp voltages, etc, 


Added circuit in code reader to detect failure of polarizing voltage 
supply. 


Added meter and test jacks and circuit to lamp control chassis for 
recording and setting of three lamp voltages, 


Instelled additional blower to cool cell array, 
Installed dial gage to monitor cell array lateral position, 


Made miscellaneous machine chanpes to increase accuracy as required by 
tolerance calculations, 


Installed dimples" on card magazines to improve card handling. 


Reworked Geneva drive mechanism to improve indexing and positioning 
accuracy. 


Made additional heat runs on base cabinet equipment which resulted in 
the design, construction, and installation of a code reader manifold, 
along with improved louvres on side panel, 


Made change to timer circuit in console to eliminate a marginal 
condition. 
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62, Improved ecde taryet control wiring, 


63, Reworked mechanicel parts of code target for increased reliability of 
operation, . ' . ‘ 


- 64, Changed duplicator scanner lamp: to one of improved performance and 
modified scarmer to accommodate this change, 


65, Modified cell array circuits: Removed shunts, installed cell polarizing 
voltage potentiometers, changed. bit amplificr 6U8 to 6678's, and changed 
bit amplifier circuits. : 

66. Modified phase inverters, Chanred amplifier time constants. 


67. Installed R.¥, filters in main power supply busses. 


68. Designed new trailer-leader circuit using new timer. 


69. Improved read station clamp backstop to minimize movement. 


SORTER 
In succeeding paragraphs we are listing a small nunber of the 

modifieations made to the Sorter, Since the majority of modifications made 
to the instrument came about after April 1958, they are not listed in this 
resume but are rather contained in the final enclosure to this document 
which recounts all machine changes made since April 1958. 

1. Replaced timing shaft clutch parts to eliminete possibility of jamming. 

2, Modified plunger block to improve efficiency of low vacuum system, 

3. Revised single shat multivibrator packages to improve coupling. 

lb, Added rerulated transformer for cove resder lamp, 

5, Added regulsted transformer for filaments of tubes, 

6, Added blower in programmer to improve cooling. 


7. Replaced a11 printed circuit connectors with a newer bellows type 
connector, 


SELZCTOR 


It may be apprecinted that the requircments of the hinicerd 
Selector depended rather closely on the speciffie indexing system used, 
While the Selector coule easily be adapted to any incexing system, the details 
of its electriccl circuits eould not be settled until an upper limit was set 
on the complexity. of the indexing system, 


SELECTOR (cont,) 


Although the original Selector used a cross-bar switch memory 
and static circuitry, we were unable to capitalize on the engineering work 
performed on the first instrument since it was desired to go to an electronic 
memory unit and dynamic control circuitry for this Selector, 


The logical structure of the indexing system was increased to a 
higher level and the refinements in the circuitry introduced to reflect the 
change. The capability of removing identical cards was added and the number 
of selection magazines was increased to ten in order to permit fine sorting 
with this machine, 

In addition to these features, a sequence check mode was added, 
provision was made for a tape test in all modes of operation, and the basis 
for sorting was changed to column counting. 


In addition to’ these fundamental features, the following constitute 
a summary of other machine modifications and changes introduced, 


1. Added mask to hold-down clamp, 

2. Added Sola regulating transformer to scanner lamp. 

3. Added Sola regulating transformer for filament supply. 

4. Added "cheater" switch for scanner lamp. 

5.  Addeg £200 volt supply for code reader, 

6 Added £200 volt supply interlock circuits, 

7. Added styling cover cooling fan. 
Changed electromechanical counter type and circuit, 
Redesigned and built electromechanical counter chassis, 
Added noise clipping on select line input at console, 
Altered amplifier design for special amplifier bail. 
Added relay for operating vacuum port solenoid. 
Micrometer adjustment for cell mount installed. 
Changed plunger solenoid arc suppression network, 
Changed to new vacuum port solenoid, 


Added line filters for noise suppression. 


TOR (cont.) 
Added overspeed relay for metor control circuit. 
Changed plunger sclencid circuit to reduce power dissipation, 
Changed high vacuum motor to new type. 
Redesigned service circuit to add interlocks. 
Total circuit changed to inhibit double counting of transitory cards, 
Added timing shaft dial, 
Redesigned power distribution chassis. 
Added suppression networks to all mercury wetted relays, 


Altered input coupling to single shot multivibrator bail to adjust 
sensitivity. 


Redesigned scanner lamp control chassis. 


Added provision for handling multiple card documents containing as many 
as 99 cards. 


Added extraction mode to Selector so as to separate cards according to 
number of file words appearing on card, . 


Added provision for checking all cards of a miltiple card document 
(M check). 


Added display storare, indicating presence of alphabetic data during 
sorting. 


Added duplicction preparation mcede, 
Added facilities for empty hopper indi 


Added provisions for keeping mltiple card documents intact in spite 
of a stop command, 


Added sorting check feature. 


Revised circuits to house all three stcp;ing switches simltaneously 
to facilitate operator centrol of machine. 


Revised duplicction preparation mode; eliminsted diode switch. 


Revised sort cheracter switching. 


38. 
39. 


HO.” 


; la, 


« Magazines, 


SELECTOR (cont. ) 


"Clear storage" relay was replaced with a mercury plunger type relay.” 


Removed local switching panel from programmer. 


sale 


Revised card feed signals to take care of initial card feed and also 
to prevent simultaneous withdrawal of cards from transitory and’ feed 


: ve : eye La 
Added divider to. console to supply 43 volt bias required by function 
switch, ae ; gf gt A ae te 


Added circuits necessary to keep mltiple card documents intact when 
returning cards to feed, magazine. x fies RRS gon ta 
Added circuits so that end-of-cerd signal also generates an. end-of- 
phrase signal, boot we eae Ba the 


Added circuits to make Z-tag an end-of-phrase signal.. Eliminated 


_ blanking of first two columns on card during selection, | 


Added power supply to prograrmer to supply additional voltage required 
by code reader, : a tse fens emo ved &. 


Added radio neise filter, 

Added cooling to cells, 

Revised cooling of bit amplifier and synch chassis, 
Added new power distribution box to console, 
Modified console single shot multivibrator package. 
Added damping circuits G6 welage and ‘switches, 


Added low vacuum interlock, 


“Added scanner lamp: interlock. 


Added polarization voltage interlock, 
Modified motor speed corbrol circuits. 


Installed Sodeco counters, 


Made changes to code reader, relay circuitry and interconnecting 
electronics to accommodate programmer pulsc polarity change, 


V-counter was redesigne’ tnd mowd from the console to the prorrammer, 


ee a 


SELECTOR (cont. ) 
59. Document number comparison feature was designed. 


60. Added noise Limiting circuits to Start Read, End Read, and Timing Mark 
. outputs, ee S : 3 


61, Changed logic operating the selection error ia 


62, Changed the interconnecting circuitry to attain the appropriate, 
sensitivity and signal levels, “: 


Eliminated noise in code reader, 


64, Eliminated noise from gontrol panel switching circuitry. 


-65, Added indicator lights for extraction. 


MODIFICATIONS COMMCN TO SvLWCTORS AND SORTERS (not included in, other Lists) On 


Magazines 


1. The lips on the original aluminum magazines were redesigned for 
increased rigidity. a i f: 


- The separate lips were replaced by a lip ladder. ror 


Brackets were added we support the aluminum magazine assembly. 


The magazines were ieneained oe steel construction te provide & more 
precise assembly and to reduce electrostatic forces. 


A counterbalance spring assembly was added to counteract the increased 
weight of the steel magazines. 


6, The handle assembly was redesigned for more reliable operation, 


Plunger Assembly 


1. Rivets were added to the plunger latch ass eneay to vawiaxe the soft 
soldered joint to improve reliability. 


2, The plunger bodies vore redesigned to accept a stronger spring, 
3, The shape of the rubber plunger pad was changed, 
lh, The porting hole in the plunger body was changed, 


Drive Sprocket 


1. The sprocket teeth were red. signed to improve the cementing operation, 


Drive Sprocket (cont, ) 


2e 
3. 


The sprocket was redesigned to meke the teeth integral with th 
: ; <4 ett get ete fe 


_. The sprocket teeth were redesigned so that the belt was re 


the outer surface of opposite teeth. to improve accuracy, 


Transport Belt 


l. 


The tab height was reduced from .070 inch to O40 inch in order to 
minimize tab bending under adverse operating conditions, __ 


Reading Station 


1. 


2. 


A cam was placed on the rocker shaft to move the read station clamp; 
and replaced the cranked-motion clamp, eis tis ssh i 
A spring loaded registration pin was added to the reading station clamp — 
to force the card against the two fixed registration pins, 


The nylon belt support plate was altered to increase low vacuum at the 
reading station, : ‘ ne G “ 


Low vacuum vents-to-atmosphere were plugged at stations adjacent to the 
reading station to increase low vacuum at the reading station, _ 


4 


General 


1, 


20 


The transitory solenoid bracket was redesigned to permit the installation 
of a larger solenoid, 


The reversing bushing assembly on the Geneva was redesigned to prevent 
faulty reversing. : ¢ 


The pivot bolt on the locking block assembly was redesigned for more 
accurate adjustment, . 


A ventilating fan was aaded to the top cover, 
A larger blower motor was added to the code reader chassis, 
Rocker arms were changed to eliminate fatigue breakage, 


fhe Geneva drive was disassembled to permit impregnation of the housing 
castings to eliminate oil seepage. 


The idler pulley shaft was redesigned to provide better mounting, 


A stronger tension spring and bolt was added to the idler pulley assembly, 


Siatakeneal sige Anse ry 


General (cont,) 


10. 


Ll, 


12, 


13. 


The full hopper detector assembly was changed to permit a more 
reliable mount for the light bulb, 


A nylon collar was added to the low vacuum assembly connector to 
minimize leakage, on 


” Baffles were eliminated from the low vacuum manifolds to provide a 


‘low impedence path for air. : 
The belt guides were redesigned to improve the belt guidance, 


The nylon belt support was relieved to eliminate the possibility of 
the belt catching and tearing. 


The cooling manifold for ‘the code reader chassis was redesigned for a 
greater air flow, 


A bracket was designed to mount the voltage control for the scann er 
lamp. 


A steel plate was added to the low vacuum manifold and a dial indicator 
was mounted for aligning use. 


The pulse generator assembly was redesigned to permit more accurate 
adjustment. 


The timing and rocker shaft bearing block was redesigned into a two~ 
piece block to permit removal of the timing shaft without disturbing 
the rocker shaft, 


A ground-to-size washer was added to the Geneva assembly for position- 
ing the sprocket (front-to-back). ; 


ABLE SULECTOR, SORTER, AND DUPLIC.TOR (not includg 


MISCeLLAN (GUS TTsiaS APPLICA TO 2 2 


in other lists 


1. 


When the scanning system was first completely assembled, it was found thg 
there was insufficient electrical signal from the kktron detectors due 
to the fact that the cells were more infrared sensitive than had been 
anticipated, A study was made of the spectral characteristics of all 

of the clements in the optical system. As a result, new coatings were 
developed for the reflective and transmission optical elements and some 
mechanical and optical revisions in the scanner mechanisms were made, 


During develooment work on the scanning and code reading system, it 
was realized that no provision was made f or redundancy checking to 
insure high code reading reliability. While it wos not feasible to ad 
the necessary circuitry to the equipment being built at the time, it | 


MISCELLANSOUS ITeiS APrLicvaBhLiee To SL Ry SORTA, AND DUPLICATOR (cont,) 


was felt prudent to change the card code format to include room for 

a 3rd or parity check bit, This would allow later equipment to 
accomplish an automatic redundancy check on the transfer of digital 
information from the card. to the logical circultry. This format 
change required a magnification and centering shift of all code target 
and scanner optical systems. ; : ; 


The original Minicard code format called for exposing the masks for the 
two sortation columns in the camera at the same time that the balance 
of the code was recorded, The sortation data was to be subsequently 
exposed in the duplicator in exact registry with the camera exposed 
masks, In practice this placed intolerably tight tolerances on the 
camera and duplicator mechanisms, The Minicard code format was there- 
fore altercd to permit substantially the same functions to be performed 
but with practical tolerances. This change required the sacrifice of 

a small amount of card coding capacity and introduced the separate 
mask-printing operation on 1N raw stock previously described, 


During the evaluation of the code reading system it became apparent 
that the reading system was required to accommodate a rather large 
number of combinations of mechanical, optical, photographic and 
electronic variables, Consequently, an intensive study was initiated 
of all the factors which could affect the accuracy of code reading. 


"As a result of this study a number of chanves were made, 


a, Tne code reader circuitry was completely redesigned to work on a 
"signal differential" or "bit edge recognition" basis rather than 
an absolute amplitude basis, This was necessary in order to 
accommodate signals of varying amplitudes that would be produced 
by residual variations in such features as card density, reading 
station illumination, ambient temperature changes, etc. 


The Ektron detector cell array was modified to reduce the width of 
the active area, and a padding procedure was instituted in manufac- 
ture to limit cell sensitivity variations, 


In order to permit more accurate set-up, the secnner mechanism 
was modified to permit adjustment and alignment ag a unit and a 
micrometer cell transl:tion adjustment was added. 


Mechanical and optical tolerances were determined for the Mi 
record itself and for cameras, duplicators and card scanning 
stations. 


In order to permit ressenable tolerances in th- code reader clectrenic 


circuitry, it was found necessary to guarantee certain minimum dimensions 
for the matgins surrounding the “tation columns on the Minicard records, 


This required morc longitudine1 sprce for the sortation columns, but 
it was not desi to reduce the card code ce: pacity, It was therefore 
ed to climin the seconi scertation column und use the space 
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MISCSLLANZOUS IT#eS APCLICASLS TO SrL-0TOR, SORTSR, AND DUPLICATOR (cont,) 


thereby gained for the first colum margins, The card format was 
accordingly changed, 


In order to minimize the accident:1 triggering of bit amplifiers due 
to dust and other blemishes on the cards, certain Viming mark blanking 
circuitry was added to the ecde reader, 


ENCLOSURE ITZ 


SUMMARY OF NINICadD iCHING MODIFICATIONS | 
Sins APRIL 1958 ey 


The following irekine enumerates most of ‘the machine modifica= 
tions and changes which were made in relation to the Minicard System from 
April 1958 to the present date. The information has, in general, been ILLEGIB 
broken down by machines and components, and a short explanation has been 
included with each item, 


Cope READHR (apnlies to all three code reading machines: Selector, Sorter, 
and Duplicator) 


1. A la-channel ballast potentiomter box was added to the machine to 
permit adjusting each channel to a uniform triggering level, 


2. The bit amplifiers were reworked to increase their sensitivity and 
stability. A new vacuum tube type was introduced, 


3, Changes were made in the timing circuits of the synchronization chassis 
to permit more reliable operation with greater stability. 


SELECTOR 

1. Ghanged porting of low vacuum and removed baffles from low vacuum 
manifold to improve card retention on belt in vicinity of reading 
station, 


Changed Lamphouse design to improve uniformity of illumination, 


Altered prorvrammer new-card feed circuits to prevent the machine from 
stopping intermittently during a sorting run 


_ SORTER 


1. Installed new rocket shaft assembly consisting of shaft, rocker arm 
assembly, and bearing blocks assembly. 


- This change to a larerr sh ft was made to minimize torsional 
deflection, The additional parts were necessary to accommodate the 
new shaft, 

Reworked mainplate to accept new rocker shaft assembly. 
Straightened mainplate, 

- Alignment procedure is predicated on having a flat miinplate, 
Installed red: signed card positioning cam, 

- To accomrodate Larger rocker shaft, 
Changed magazine lift gibs to Gelector style, 


~ To provide better lubric:.tion,. 


SORTR (cont, ) 


6. 


Straightened magazine Lift plate, 


~ Alignment procedure is premised upon having a flat Lift plate, 


Reworked cover to accommodate new counters. 


~ New counter assembly is mounted in cover. 
Made plate assembly to mount counters and electronic components. 
Changed handle to selector design. 
~ Selector design is a stronger handle, 
Made Selector-style sprocket (velt drive). 
~ Selector design results in more accurate sprocket. 
Installed new steel magazines. 


~ Machine handling is more reliable with magazines previously checked 
and known to be within tolerance. 


Reworked center plate on belt carriape to provide clearance for gaging 
and sighting. 


~ Makes bottom of l0-magazine blocks accessible during set-up an d 
adjustment, 


Reworked top pad of carriare, 


- Rubber pad was reworked to permit removel for inspection and adjust- 
ment. ‘ 


Applied chrome plate to unplatcd upper carriage rails, 
~ Improve corrosion resistance, 
Installed new carriage advence driver pins. 


- To Minimize backlash in carriege and increase accuracy of block 
positioning. 


Modified scanner lamphouse to incorporate recent changes. 
~ To improve illumination uniformity. 
Added micrometer for cell translation adjustment, 


~ Permits accurate measurement of translation for test and check-out 
purposes, 


SORTER (cont,) 
18, Eliminated mounting brackets (carriage to nainplate). 


ae ap 


=~ Mounting brackets were introducing distortion under some conditions 
. of adjustment, . . : pe See 


‘Cemented rubber bumpers to plunger bushings. 


~ Reduces wear on.rubber bumpers, 


Added bracket for electricel connector (plunger solenoids). 


- To facilitate digcassembly and maintenance. 
Added new gearing to scanner, 
- To reduce scan jitter, 
Added base plate to scanner, 
- Simplifies optical alignment. 
New springs in plunger latch (Selector design). 
~- Heavier springs result in, higher reliability of de~latching. 
Eliminated belt edge guide roller at reading station, 


- Did not appeer to be necessary and could have caused belt pocket 
wander. 


Machined .010 inch from nylon belt guide rail (block side of machine). 
- To provide clearance for 50-bleck magazine. 
Modified pulse generator disc. 
~ To provide clearance for new rocker shaft, 
Locked blocks on carriage. 
~ Resulted in more rigid locking of carriage position, 
Clamp for steel 10-mapazine block. 
- Saferuards against tipning 10-magazine block during operation, 


Altered nylen support plate at rceding station, Altered gasket to 
conform, 


- Provided more low vacuum at reading station, 


-h- 
SORTER (cont. ) 
30. Eliminated baffles from low vacuum manifold, | 


- Improved low vacuum, 


New spring and bolt (selector design) in idler. pulley: assenbly, 


- Allowed more tension to be applied to transport belt, 
Eliminated adjustment set screws on magazine mounting plate, 

- Unnecessary, ae : : a oe 
Eliminated height adjustinant bar on intermediate magazine block, 

- Unnecessary, : 
Added Gast pump to parsllel existing Ledman pump, 

- Increase high vacuum for extra reliability, 
Altered solenoid brackets to conform te Selector design, 

- Allows visual inspection of latching during set-up and adjustment, 
Applied Celvacene to assembly surfaces of manifold block, 

~ Minimized vacuum leaks; permits ready disassembly, 
Machined clearing on RH reject magazine, 


- Provides clearence on bearing block (necessitated by new rocker 
shaft), : ; 


Added selector-type card-positionirg clamp (reading station), 

- To improve accuracy of card locaticn, 
The use cf SQ-magszine blocks for machine insertion of cards Was 
abandoned because required lip aperture location tolerances Could not 
be hel¢ consistently. Changes #27, 28, and 60 were a result of this 
decision and the necessity ‘or Itens 12, 13, 15, and 25 was eliminated, 
The total card counter circuits were changed so that a valid card is 
recognized if six or more timing marks are read. The previous valid 


card criterion wes three timing marks, 


~ To impreve reliability of card recognition, 


ae 


SORTER (cont,) 


ul, 


Ne, 


I. 


A new counter assembly containing Sodeco counters was added. The 
counter thyratron circuits were also changed to a more ‘reliable design. 


Relay interlock circuits were added to blank out counters and plunger 
solenoids ‘when stepping or recycling, This improved the reliability 
of the card counters, ; > Hee PEE 


The bit amplifier blower voltage was reduced to improve life of the 
motor brushes and also the rectifiers in the bridge circuit, The 
speed was dropped from approximately 10,700 rpm to 7,200 rpm, 


The values of the RC networks on the stepping switches and relays were 
changed to reduce transients, 


Two cathode followers were added and a resistance matrix wag changed 
to a diode matrix in ‘the empty hopper circuit in order to eliminate 
double stepping of the stepping switches, 


The polarization detection circuitry was relocated beneath the top 
plate to make room for the new counter assembly, 


A.pair of connectors was added so that it is now possible to remove 
the plunger solenoids readily, 


Faulty connectors were replaced to increase reliability, The same 
types were used, however, 


A limited amount of wiring was reworked because loose connections 
were Causing intermittent operation. 


The plunger solenoid thyratrons and the counter thyratrons were made 
to reset on the same pulse by modifying some of the circuits to simplify 
set-up procedure, Previously they reset on separate signals, 


The plungcr solenoid timing was changed (relay circuits) to insure 
plunger latching for a necessary minimum interyal of time, 


The cam timing was changed to reduce noise on the cell signals, 


A line filter was added to the A.C. input to reduce the effects of 
radio noise, : 


A voltmeter was added to monitor low vacuum motor voltage and A,C, 
input voltage. 


The diode matrix problem was investigated, It was found that as long 
as those matrix diodes possess a back resistance of one megohm or 


greater no problem exists. 
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SORTSH (cont, )} 


56. 


57. 


Revised main drive motor control circuitry to be independent of line 
voltage variations, The control motor voltage is now derived from a 
Sola revulated transformer, : : 


Altercd power distribution system to provide power for second hi-vacuum 
pump, 


Improved programmer packave seating by adding clamping bars, 
Removed block indexing motor and disabled associated circuitry. 
Made a test box to operate machine during mechanical adjustments. 
ATOR 
Modified code reader Ti shaper circuit. 

~ To stabilize phasing of timing mark output pulse. 


Replaced Globe relays with mercury relays to actuate Flexowriter type~ 


. out, and also read station clamp. 


- To eliminate type-out errors duc to faulty relay operation and to 
minimize the possibility of a read station clamp operational error, 


Removed low vacuum blecder on output magazine, modified holes in 
card plunger pad, 


- To eliminate critical vacuum setting and adjustment. 


The dynamic ran;c was reduced from 3,5:1 to 2.4: in order to 

differentiate more reliably bi tween cocument control marks and the 
ed of punched holzs. This change was accomplished by adding a 
potentiometer in the second stave amplifiers in the image channel, 


Two rubber star wheels were added to the idler roller of the prin t 
stucker to improve the ejection of prints, 


OUS 


Bachine Check-out ocedure: wvevelopcd anv charted a system of machine 
check~cut on daily and weekly bssis to reduce time consumed, 


~ Check-out provides monitoring of each individual machine performance 
as well as a comp. tibility cncck on ov 11 systems operation. 
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PHOTOGRAPHTS 4ND WISCRLLANGOUS (cont. ) 


2. 


3. 


Obtained new photo-raphic step wedges calibrated to ASA visual match 
diffuse densities, 


Obtained and checked out use of primary and secondary photographic — 
density standards for densitometry. : 


tstablished program of latent image tests to provide agreement of 
facility film processing with reference standards, Refrigerated, 
exposed samples of Minicard film are submitted similtaneously to the 
Minicard engineering group in Rochester and to the installation, 
Processing and densitometry are checked between the two places anda 
record of results is maintained to insure uniformity. 


Checked tone transfer capabilities of equipment, and instituted a 
test card preparation program whereby cards will be sent to Rochester 
for a photographic check to insure that they do not exceed quality 
limits set for proper performance, 
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Amencment ho. 1 to 
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OF. SUPPLIES OR SEPVICES TO BE FURNISHED. wa 


x 


DESCRIPTION 0 


. Revise the Seciiiveaont s of Item 1] of subject PPCS to ineiude- the : orewkolone: of R 
Air Development Center Exhibit RADC-2463A dated 7 May 1956, entitled: epocument Data 
"Processing Central AN/GSQ-11." 


AIR RESEARCH AND DEVELOPIEN? COMAND - 
ROME AIR DEVELOPMENT . CENTER 


a DOCUMENT DATA PROCESSING CENTRAL AN/GSQ~11"" 
1. SCOPE: 


Le 1.1 SCOPR.- This exhibit covers one type of data processin; system, 
desienated Docwaent Data Processing Central AN/GSQ-l1. : 


1.2 WNOMENCLATURE.- Nomenclature for the individual components covered 
by this exhibit, where required, will be furnished upon application to the 
procuring activity, 

2. APPLICABLE DOCUMENTS 


2.1 The following docuients, of the issue in effeat on dats of invi- | 
tation for bids, form a part of this exhibit to the extent specified herein. 


(, SPROIFICATIONS yee 
Federal fas 
eo : NN-Be591 Boxes, Fiberboard, Wood-Cleated (Yor Domestic. 
Sa oe Shipment) 
ode Eien HN-B-~621 Boxes, Wood, Natled and Lock-Corner 
LLL-B-636 Boxes, Fiber, Solid (For Domestic Shipment) 
PPP -Be 585 Boxes, Wood, Wire-bouri 
LBP ,  Poaaes Mende antadcriganid 
“eg 


JAR-P-100 o- Packaging and Packing For Grerssts: 
fe ose, General Specification .. = 
"Packaging and Packing For Overseas Sh Shipne 

“\ Boxes; .Wood-Cleated, Solid Fiberboand | 
-Bomue; Wood, Railed (Overseas Type) eye 

Boxes, Fiberboard, -Gormugated, apd “802: 

"(Military Type) “ 

_ Preservation, Methods of. 
Barrier Material, Greaseproofed 
ae (waterproofed) 
ae ‘Barrier-Materials, ‘Paper, ‘Noncorrosive 
Boxes, Wood, Fiberboard-Lined for. ex 208.8 
Shipment (For Weight and Content, } 
Bxoseding 500 Pounds) : 


pe es MT BH 58 - Kleotronic Bquipaent, Grounds Gene 

Nee aera, gat eee ee Requirensnts = ORNS 

re MIL-P4185  §-—s—s«sPPaper, Tissues, Wrapping - eT 

ae fy BP _ MYL-2-5272. => Buvironmental Testing, Aeronautical and = 

[eeder lathe Bla fF me Associated Equipment, Geperal Peeotraet on 

a a WL BeP729 Enamel, Gloes, For Airoreft Application 

boa oop yf .  WLeTH9107.-«. «ss Tost Reports, Preparation Of ua 
keg Ri oe) ML Be1 0377 | - Box, Wood, Cleated, Veness, Paper. Overlaid ; bike gytine & 
a oes MTL~M-13 508 Mirrors, Front Surfaced, ee, ‘for price: 

Kiements 2 
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Marking For Silane and Storage 
Photographic Lenses " 


(Copies of applicable docurents required by contractors in connection re 
with apecifte procurement funotions should be obtained from the rro- 
curing activity or as directed by the contracting officer.) 


2.2 OTHER PUBLICATIONS.- The following documenta form a part of this 
specification. Unless otherwise indicated, the issue in effect on date of 
invitation for bide shall apply: 


Consolidated Classification Consnittese 
Consolidated Freight Classification Rules 


pee ee (Applications for copies should be addressed to the Consolidated oc . ae 
@  s Glaseification Committee, 202 Chicago Union Station, Chicago 6, ea te oe 
Suess ay TAL Anote.) 


“93. RAQUIRENENTS 


9.1 PREPRODUCTION SAMPLE.- This specification requires the submission . — 
‘ef preproduction samples for preproduction testing. See Section 4 for | 
detaile. The first sct of components, as described in 3.2, shall be con 
dered the preproduchion sample. 


3.2 COMPONENTS .= Document Data ee. Contre. an/oso-33, 
et of the feltowing components : 


Minicard typewriter tape eae 
Minicard cameras - 
_Minfoard fils. ‘processor. 


' fAnioard file: expansion duplicate 
--" fiintoard filing sorter. oe 
- Minieard selector © 
 Minieard enlargera ‘and processors 
‘Minioard analysis viewers =" 
Minicard filing cabinets — 
Miecellanecus equipment 
Air eonditioner 
Miniocard straight duplicator 


: 9.9 ‘cave, SPROTFICRTION.~ The requirements of MIL~B=/4156 aay as oe we it 

of this epeéification. Where the requirements of the general pipes ee 
epiafigation and thie specification conflict, the peauirere we of this 

epesifiestion shall govern. Exoeptions and additions to the generel densa 

. gation Ks ameel de as follovs:. 
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3. 32 1a AYOENT TEMPREATUNB: 


a. Operating: 


(1) All comronants excert . “8 
air conditionar: 16° to 30° : 
C (2). Air conditioner: 4.4? to 50% 4 
b. Nonoperating: 29°C to 54% 


3.3.1.2 RELATIVE HUMIDITY: | 
a. Operating: 40 to 60 peroent 
— bd. Nonoperating: : Up to 100 percent including 


condensation due to 
temperature changes. 


3.3.2 SERVICE CONDITTONS (MRCHANICAL) 


“. \ 3,9.2,1 VIBRATICN AND SHOCK.- The equipment shall be constructed 1 80 
a8 to be capable of withstanding, without loosening of parts and without 
damage or degradation in the rerformance specified herein, the shock and ae 
ibration conditions encountered wee s* tipping, storage, te ne 
oper tion and servicing. ae 


3. 3. 3 SERVICE CONDITIONS (eLvCTRICAL) = The , equipment shall be designed 
to operate from an alternating-current source ‘of power with, characteristic 
ithin the ranres listed isdacia : 


oo SERVICE LIFE.- The eiuiaant shall be designed and construct 
m or a minima of 8 hours par day for a period of three years wit 
only normal maintenanos and without major overhaul. The operation per 
y start after an initial storage period not exceeding bint years 


3.3.5 : COLOR. - a exterior exposed surfaces of the aqulnent, em be 
inet: with enamel oolor Mo. 516, M1~%~-7729, 


=) ce 6 MIRRORS .~ Front surfaced aluaimm mirrors for option elemento 
ehall be in accordance vith MIL-M-13508. 


a4) 
oe 3.3.2 PAUTOORATHIC LENSES.- The use of vhotographic lenses shall be 
5 governed a the requirements of Petes ta150: 


| . | 3 
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pr ; rRe ase 2002/06/ ; 
o4  DESTON.- The document data process 


heer 4 . 

to. opmrate as a system. The centre) shall be designed to 
handling of masses of the diversified data which must cont 
available in various forms to 211 echelons of command and”, 

of tho United States military establishments for yee in their planning 
_. Operation. The central shall be « mechanized system, employing mione. 

-_, wedsetion photographic techniques in combination with eleotronic and © 
| weghanical devices, which shall be capable of Lerforming the following | 
". Sanotione in the himdling of data: coding, filing, storing and search F 
correlating, retrieving, viewing and reproducing minicards, The central: - 
_ ‘ghald also be capable of making enlarzed orints frum the minicands, - 


3.5 OVERALL RBQUIRWeNTS 


3.5.1 FILM GATE MEC'ANISM.- The film cate mechaniom shall de removable — 
ae a unit without the use of tools. If this 4s not feasible, the film gate. . 
machanism shall be accessible for cleaning by other means acceptable to the .__ 
_ procuring activity. aegis 


ie (3.5.2 ACCESSIBILITY OF UPTICAL PAXTS FOR CLFANING. ALL exposed ~*~ 
Of Aenges and mirrors shall bs made accessible for cleaning. lane ghia: 
‘ jrmte, if any of the latter are used, shall be designed 
-. aecurate return of the lenses and mirrors to their orig4 
_. they are replaced after having been removed for cleaning. 


_ ,3:543 CONTINGS.~ Appropriate ‘anti-reflective coatings sill be used | 
‘on the surfaces of all lensee. Aluminum barrels, if used, shall be black. 


5.4% JAM STOPS... Jam stops shall be provided in all mintoamd trans. 


ort mechanigws in the duplicator, cutter, sorter and selector to prevent 
Gunage to the Ainicards, Me ee es eal: 


5.5 FIIBOAND CONSTRUCTION. Wherever practicable, “plugboa 
fon keyboard type shall be used in the duplicator, sorten:. 
@ion hall ‘be mde for a verification procedure to’ che 
the selector plugboard wiring, aces 


_FLUD-DI UNTS,~ To facilitate maintenance, winiaturisel restass 
units shall be wsed tn the electronic port ne of the cenera 


+P ALAIMS.© Vieual or aurel fice alares s'ull be provided on all. oe, 
ot vraag of eash equipment to indicate fetlures or malfunction within = 


eet 958 RwrINO me INDICATORS, Ruming tine indicators chal be pro. Reo 
_ ‘Vided om the cenera, film processor, cutter, duplicator, sorter, selector | 


$5.9 CODB.. The code used to control the operation of the docunent 
weet Central shall be rubject to the aporoval of the procuring 
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os gether ae sroupe throughout al}. sorter, selector and Ricmrieed cpeninlen 


: 5.5.10 ywutris & CARD our, Multiple aiid ‘pel dpe 


$5.0 -ST25 AMD WEIGIT.. Ths docusent deta 


- conatposted and designed to be as lightreight a ‘ irony 
from thie ability of the Bquipaimt to mest tho af stone | 
herein. . Bach piace of equipment shall be ex g seed thivragh 6 
statdard 30-inch doorway, No oquipeant shal n.6 tees ti ry 
--- height and 6 feet in length without the srerora oP t rho qeeieity, 
 $ 2teogeethly ant reasecmbly of any component ie requir tb . 


apecaplish this, 1t shall be possible to disassemble and reaismble the 
semporent in gecordanee with sixple instrustions, 


3.5.42 MINIMUM REGCLYIWG POWER... The minim resolving toed o!? the 
leness ohall be as followa: ' 


ligatey resolvable Bpeition of aoe 
ion mars Sten 


FL kc 


vm Center of the Lem: 
900 Qater edgp of lent 


3.5.23 FILM LIFE.- Sevly processed and lubricated léwm fils (et nhecad) 


in goed eoriition and having @ shrinkage not greater than 0.) perwent, stand 
@25Ue82 after $000 pagmares throws the duplicater, sorter ani eslecize 
 * teateport fellurea due to physical damage to the file. . Clese ieee . 


pi the iim itealf in the insrection viewer shall reveal mo ovridense 
miega to the film slet. ~ 


3b COMPONENT BRQUIRINNT'S | | vee 
> Da ‘ MUMIOARD TYPIVRITEIMTAPE PUNON.- Bach mutvord type 


a ee 
ceicate tee (peMLAae = 88 
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pitint out the information which 4s punched in the 
The tape reader unit shall also control and actuate the 
tape punch during this operation, : 


3.6.1.2 TAPE.- Bach minicard typewriter-tape punch snail be designed 
to use standard eight place paper tape. 


3.6.1.9 MINICARD TYPEWRITRA-TAPS #UNCH FUNCTIONS.. The basic design 
of the four mintoard typewriter-tape punches shall be identical. However, 
ginea each of theese equipasnte will le required to perform a different 
function in ths docuweent data processing central, one each of the equipments 
shell be adapted so that it etall be casabvle of performing a differant one 
of the following functions: 


&. Prepare paper terea for controlling the code target in the 
minicard ccomore. 


&, Operate uith the canar: during exposure of coded information. 
@. Operate os a digital print-out of the duplicator. 
d. Prapare paper tapes for use in the selector. 


3.6.2 MINICARD CAMZR4S.-. The set of minioard cameras shall consist 
of the fsllowing: 


Ito, «= Quantity. Teserintion Requiremont  § 
1 } each Minicard osmera, dosusent 3.6.2.1 i 
2 1 each Minioari asamera, aorial photograph 3.6.2.2 

neumtive 
3 1 each Minicarc cangra, aerial photograph 3.6.2.3 


orint end acetate cverlay 


3.6.2.1 MINICAR CANBNA, DOUNGYT.. The doourgent camera shall be hee ow 
eapebis of recording 12 tengo’ ef 8-1/2 inoh by 14 ineh doowsents plus Pease, craic 
2.0 eplastws of code on ema minicari. I* shall be nossible to vary the prow | 
 pertion of code and imeges. : 


3.6.2, 1.3 CORE RECORDING. Code shall be recarded on tho film by  - 
exposing the film to a cede target wich ehali correspond to the bit pattern? 
of c. aingls solos of cede. It ehcll te pcactd's to record 43 bits plus a” * 
timkag maxi: in one qolten af conte. Vw vode torpal rhojl be built inte 
the @atifa enl call oonsint o/ a light beam ani + uefies of siitabie shutters 
whien dag bo actuated ly meame of punched paper tapa & fona ine cate pattern LT 
ef ape colouma of eode. Buffctent shutteom enali be previsied in whe code. Gfe* — 
Gexget to permis ths. asia .* WD oite aged the timing mark ina single 
éolane, Gote slell ba resor.. oy oxpzcu'ng ons cultan at a tine beg ioting 
with the eclurs ptemest the perforation liter oo eolcen hea been exposed, 
tha fim crell bs eGvancod suionatioaily fom t.. pores cf the mect colaan 
of ott. Fac a ninteard onrtstniog ry. bwgos ens onky cede, it ate be. 
peesh) f ~eooni a méinieay os (2 “eens of suum cr. “kt aingoard. The 
ccnard eink we smpable of ar osiay 79 columns of cove, exoh contuining 
Sy ies ples a citing mri, 2.15 sconts, TC oa bé peesible te very the 
pterpriion vf codp emf dsagee av he minicard to snit different requirenents. 
Ore os tho 43 bite in exch ool vai. shell da ured tn eode cheoking oporations 
bail sie cuneres, duplicates Rik. sclector. 


~~. « 
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3.6.2.1.2 CONTROL OF CUR RECO“DING.- The control of the code recording 
in the ninicard camera shall be affected by means of punched paper tape, 
which has been prepared on the minicard typewriter-tape pynch adapted for 
thie purpose, and by maans of the minicard typevriter-taps punch adapted to 
onerate with the camera during. exposure cf coded information, The taps 
reader of this latter minicard typewriter-tape punch shall read the prepared 
munched tape tito trie canera code target and control the code recording. 
This yeuder snell 2!so control the typevriter woen print-out of the vape 
content (1s desized. 


3.5.0.1.3  Ix.ud SSCURUING.. Aftes ull code tas been recorded, ‘he 
eanera shall te ready for the exo-surt of ‘se Image or tnages which may 
be necdad fo. a particular mintcar.. The cecerding of images shall be 
cayabie of vain accomplished munvsily Sy he operator by maans of sattesie 
contro. buttora weten soail te oneeicea Jor vals poanose. A miitabls tre 
proverly locahed 3 asel shill bo uroyidoa rov Taving cot the tmeged to ba 
weoorded. In tno case of sonturr +s ;oli material, mara. o- antoaatio 
means, orefercoly avtomatic, £2)... 9 previded for chs @xzpecure of tue 
material to le shotoerarhed, “vaiscort und advance mechanisue shall be 
provided for honing continuove mii miterial. After an image has oon 
exposed, the film snall 99 automatically aavanced for the expoeure of tre 
newt jmage. “ne clacement of o~apes an: ce shall be determined by the 
contractor and supject to the auprove] of tha procuring activity. In 
addition te recording the imagss 2 ‘re ‘ilm, the cimors shall record image 
control narks Which s1all provite tne rean3s for locating the imeagas on the 
film. Tho trace oxmmesure Lights snail be vorsable in intensity. Suitable 
intensity cortcols shall be rrevided. in sadition, suitesls exposure-tins 
controls shall be orovided. / suitable imiicator shall be provided to ine 
dicate to the operatorwhen a minizard has baen filled. 


3.6.2.1.4 C MERA OPERATTUI.- The operation of the camera shall bagin 
when an operator places a puncced payer izpe in the tape reader and presses 
a suitable control button which shall be- provided to start the operation. 
When the batton is preased, code recording on ‘he filn shall begin and 
continue automatically until all the code has been recorded, When ell the 
coda bas been recorded, the tape resder shal). stop autometioally and a 


{) -almal, shall. be provided to tell the operator to preened with the image 
ca 


-"_—&xpesures. uring the cod: socording, the tane reader shell cause the type- 


writer to print-out the informetion from tho punched tape if the operater 
so desires, ‘The operator sinl] then piice the image material to be rssordod 
on the easel or tha transyort mothealbs (for moll meterial) and exposures 
of the 4mage cn the fMlm shall bs mace wast be rrceses the propar contrul 
{ Dutton. The actuating of the control button thail also cause tie image 
- gontrol marka to te regorded cn the (dw, “raa the minicard has been filled, 
: @n indicator shall indicate this covlitian to the opsrator. Tha carere Grid 
“then be set uc to bexin the next aZnlourd uten the operator prassee a 
suitable contr... hrtten which eiall b« urovided for this purpose. Tne 
camera shall. autcmatisatlly coms to a atc when only a speciriod fcotage 
required for trailer purposes vangins. 


i 


36.2.2 MOINTICARD CAMERA, ATHJAL THUTOCRAPT REGATIVE.- This comere 
shall be capable of recording » cumplete 9 inch by 9 indh, a complete 
beLf2 inch by 13 inch or omen if of a G inen by 18 insh aerial nhotogmiph 


negative, A baak-tllwvinating unit strll be orevided for even illumination 
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_. Bapable of handling film with leader and trailer not longer than 24 inches. 


file with one initial servicing cf the developer and fixer baths. Sr rs. 
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of the negatives being shotographead. “Means shall be provided for. accurate 


4 


advanoing and positioning of the negative matartal to be photographed, 
All apparatus roquired to hold the m:tertal in focus s'iall be provided, 


3.6.2.3 MIUICARO CAMTRA, LEALAL SLUTS RAH PPT AND ACETATE UV ERLAY = 
Thig camera shall bo capable of reconiing a 9 inch by 9 inch aerial photom — 
graohn print, a 10 inch by 13 icch objective orint or an acetate overlay 


maaguring u9 to 22 tnesag by 2) inc'es, 


3.6.2.4 FTLM,- The mistecrd canarias shall ba dasicned to use lGm 
minieard fila yuched with the gurviard cirieamd rerferation and wound on 
100 ard 200-foc*% Gaylimt leading ssecls. Loading of tne f. im inte the 
cemnras $45). 3 a2ctum-ligned Ty i aenacl torgading operation, A manual 
pulidown shail ba incorperatz1 to urovige an unesmesed Length of filn te 
form a lewd. lTtar a came cee avian has been completed, it shall te 
roseible so savaces the frly i. tom. cpailer ant then ent off the fir 
witn a mauucl sceariac device : ics -. Of incerparatse on the caner., 
After exposare thie film ghii’ be co. inie cf Leing procassed and aut into 
individual niniceris. 


“> 


3.6.2.5 EESMCTIUN OF UMP oie CALE 4IICARIS.- The ninleard sanera 
shall be prvviced wit. controls to easola cee cpamtcr to reject any ime 
projec) y mace mintoard. Tota + a0) oe dere bv udia noteiing the filius go 
that the minscacu will be rev ltef in tig film dusting cpearation. Provision 
shall be msde for notching tie cease aed tradtler sortions of the film so 
that trey will also Do diseamuec oo: tne itim cutting operation. 


» ew 


3.6.2.5 FID SUPPLY OD UNeuclTO ILM INDTOATUNS.~ Suitable indicators 
shall bs incorporated on the canern « indicate continuously the amount of 
unexpos6éd film on tne loadine s;0oc0l. An appropriate indicator shall be 
provided to snow when the last 15 feet of film are left on the supply reel. 


3.6.3 MINIC\2D FILM PRUCESSUR.- The minicard film procassor shall 
provide the means for the photogra,ric processing of the 16mm minioard 


fle which has been exposed in the minicard cameras and the minicard duplicators. 


3.6.3.1 HANDLING CAPABILITY.- The minicard film processor shall be 


-gapable of handling exposed 16mu minicard film on 200-foot daylight loading nth 
° gpoelg. The processor shall be capable of handling lengthe of films as 2 : 


short as one foot, exclusive of leader end trailer. The processor shall be” oP 


The processor shall be capable of processing correctly 200 feet of minicard 4 


a 
det 
i acaghn 


t 


—- 3.6.3.2 LOADING... It shall be poastble to load the film spool into +. sf 
the processor in a normally ligcted room. The processor shall be self- ““"" °°, 
threading to minimize manual maainwiations., ' An operator shall be capable of 
Loading a 100 or 200-foot length of film, with uw 24-inch leader and tretler, 2° ° 
into the processor in 30 secunds cr less. OO eet ae ot Le Oy ae 


—_— ee, eres 7 « 
ee ee et SOP me 


6.3.3 PROCESSING CYCLE... Tae {41 processor shall -erform the re- 


. qu photeeraphie processing steps to give dry f1Ln which ean be used 
 iyamediately it) the subsequent o-az.tions in the system. The processing cyvle Hie 


@lall be adjustable in order t handle minicard film of different sonsito. ~~ 
metric chsracteristics. There shall be no evidence of scratching, bending 


or any other type of damage to “he film os e result of the prooessing cycle, 


sd 
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3.6.3.4 RATE OF OPERATION.~ The vrocessor shall operate at the rate. 
of 10 feet of film per minute, The rrecessor shall ba ready to operate 


ge ee 10 minutes from the tire the power is turned on, provided it ig in 
os i ‘ 
: we 


standby conditions with all connections mde, 


: 3.6.3.5 PROCESSOR TANKS.= The minicard film processor shall be provided 


with internal tanks destzned to cantinuwouasly replenish the prosessing 

solutions wiih only oceisional attention by the operator. An operator shall 

ba capable of maxing a completa chance of the solution in any tank in 

3 mimates or lean, The processor still be vapable of working with developer 
and fixer sclutions which can be nade avatiable in prepa med packages. 2.0 4° 
3.6.5.9,1 INDICATION CP N25) TG VEPLACE FPOCESSING CHTMICAL8. Sudteble 


aa 


< indtee cory shail. ba prowieed on tne fila processor to jive aceqwete warning 
< to the ¢roecatur Won pwoceazainze colytiongs ind cimicals need sopleelng or 


( replenishing. 


3.6.4 MINTAW TShT TR Tue. Ths winter inspection viewer 
shall be a to. 5 desigred to rm.cate thy aeane for comeniently visving 
minioard inees on ;rocassed “2 urguc minicard film. The inspeostion viewer | 
hall be designed so that it can bs used as a separate unit o* ag an in- 


=f tegral part of the miniezid film ot cc tuoi moenge notching devies to 


f 


ae of handling rolls of 16mm procaseed minicard film, 200 fest or less in ie 
sc Mength, having standard minicaré perforations and wovnd ch a 100 or a ee 2 
- (200-foot reel with a leader and trailer 24 dnches or lease in length, Ime = 5° * 


Gomtrol rejection of poor guvttty st hatarde oy the aintear outtes shall 
be provided as * part of the tucuccien Tiawer. These shel. oa ut -~deuce 
of ceratehing, bending, breaking or any other damage ta the minicar fils 
as 8 reault of its being pessad ticwugh the inenection viewer. 


3.6.5 MINICARY FILM CUTTER... “he winioard film culter shall autometisally 
cut individual mintoarde from a roll of Léwe mintoert film which has pre- 


Vionsly been exposed in a minicard casera or the minioard duplisater and 


procesead in tha minicard film procecsor., Th% minicard cutter ghall alwo 
assemble the minitcards in a minlouw megininn. These shall be ne evidence 


_ of scretching, bending, breaking or any other damage to the fila apse Gs oe 


result of the mutting and assembling operstions. 


3.6.5.1 HANDLING CAPACITY.- The mintcard film cutter shall be capable = 


, sertion of film into the cutter tn the reverse direction shall result in 


“on@ outting operation. 


3.6.5.2 FILM RESECTION. The minioard f1lm cutter sini? utilise the 


- @dge notching of the film, which wae done in the canora, duplicator end 


inspection viewer, to control amd actumie ite eutting oparation. The 
minleard film cutter shall cut um-notchee Mim into mintoards and reject 
notched fils, 


3.6.5.3 CUTTTW),. The film cutter shell use the minteard perforation 
te regtrter the film in the proper oatting position. The leostion of the 
out relative to the porforation sicll be dictated by format subeitted by 
the controctor and approved by the procuring activity. 


9 
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3+6.5.% COLLECTION GF MINICANDS.- The minicards shall bs collected in 
a magasins on the film cutter in such a way that they 2an he axtracted by 
a atick without further handling. Minicaris remcved by the atick from thes. 
fiim cutter shall be ready for use in othe: equirmen: without further 
arrangesont . Tnis shall bea acdomplishe? for beth odd and even feneration  — 
minieards by providing means for ineerting the minicard stick from the eee: 
side of odd generation minioards am frm the emulsion sida of even zensration 
Miniearca. Whave reveraal of the iilm cide is required, this shall be done 
by reversing tio rids cf the f'la witch is fed into the film cutter. 


3.6.5.5 OF ERATING SPETD = Tr 3 nae oc itter Bool he sapabla of onsrating 
at = speed of at least 19 mintcuris or seeond. 


3.6.6 MONICA FIP EXPANSTON PTLIT TR. Tie dateard fie expansion 
dupiies tor shall provide the mane Cor aeuchir suceae of atheting minicania 
on Laws mtnieww! tfim. Tae Like crx gicn ceritent > snall be Capakls cf 
producing ident‘icel copies of exirlvr ainorns. The “4 % vrinsion 
: ; duplicator shall 3290 be capalie of srocucine nunidentical cur.ea ty trenge 
e& fcpring wide fsoed fr cra coammn of ect sthur mM nicwe? sna sorting frield 
4 eolm|an in the orysiicates. The flo sy-t or on auplic..tur e'eil alao be Capable 
wae, ite <of porform ing a code x1. ity chee! a’, addition, the file c:wansion duplicator 
re ee eball ales have toe caprbili’y of oriuttag out ecds fron ainieards by the 
. waa oF the alitcani fyser tar taps panch adapted to operate as a dipitaL. 
priuteout 9.0 ta drlteetor. fxposed Flun taken from the duplicater she Ll) 
be oepable of Eting piveascead by thy ~inicard file procesgor and out by the 
miricard cutter tc vom the duplicate ninicards. 


3.6.6.1 The mintoard duplicator shall. use 1érm minioard film, per. 
| formted with the standard minicard perforation, and wound on . 100 or 
—  Bbadeot dayflight®loading spoole. Bxpossd film shall be talen up on a 
. @peel, which @fall be sintlar to the supply spool, for transfer to the 
_ ,precessing machine. 


wi S*  SeGe6.2 DUPLICATOR OPERATING RATE.- The minicard file expansion 
7 fapliioater shall operate at a rate of about typ cards per seoond when making” 
PAN sdeaticel duplicates and whon making duplicetes -wquiring code transfer, at. 
@ rate qf about 1.5 cards per second. a Re a 
3.6.6.3 HANDLING OF ORIGINAL MIMICARDS..~ Original minioards to be 
| Gepligate’ shall be leaded from a minicard stick into an input magagcine 
“) wWha¢h etal) be provided in the duplicator and which shall have a 2000 card 
oe ee: The cards shall be fed one at a tine through the duplicator and 

— OBLaatek, in another miasine provided in the duplicator from which they 
oan he extrnoted vy meane of the minicard stick. Mechanical means shall be 3 


provided within the duplicator for inverting individual mintoards, Pro- 
fons ehnll be sada in the duplicator to eliminate the nacessity of heving> 
to take the minicanis to the sclector to invert thetr order. x 

3.4.6.4 SENS™O PACILITY.~ Tie winieard duplicator shall have a code 

oanding wiation preceding the printing location, This sensing station 
@tail have whe capability of reading-cut the entire code or any destznated 
porpbian of tha code on the minicand. A néncal set-up ewitch which shall 

| Orange the elestrical reading circult comosstions shall be ‘provided to 
stocmeilate for the photographic black-and-white reversal, and the left to 

BRR perEret] due to the change of awiaion direction betwean odd and eran 
getvation winicards, . 
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3! 6 . 5 COPYING FACILITY.- The printing location shay follow the 
‘gensing station in the operational sequsnce. The minicard shall be opined . 
in contact with the unexposed lémm film. Vacuum shall be used to insure... 
good contact, The printed image shal] bs located with respect to the guided 
edge of the film 2nd the perforation with a tolerance of £0.002 inch. : 


3.6.6.6 FACILITY FOR TRANSFERRING CODE.= In addition to straight Se a 
dvrlication, the file expansion duvlicator shall have the capability of . — er ; 
addtig, ade in any coluan of the sorting field of a duplicate. The code to jv), 
be added’ ghall ve derived from the cote tield of the minicards being duplicated, 
and fron tus inpat from a perforated tape. Where code is derived from a 
minigard volnz “uplicated, the coce in the open field of this mintoard which 
will require trans “ar to the serting field of the duplicates shall be spealfi- 
cally identified by c's identification tags. he duplicator shall effeat 
the transfer of cede aitec iting sensed and recognized a specified code 


ILLEGIB 


identification tag. Trantfe. *. * 9) asco, ished by setting up a ocde 
target with the cody regsomizea te: * . ‘i, emi exposing this in the 
sorting field colran. Sinee th: 9 scrum Tis 77 be oonquea on the original 


minioard negative, tneare will ie no cxposure Of ult su. Meld during the 

sontact printing overation wheca deliess. In tho case ware we finde wie 
“garda are to be duplicated, macis shall Le provided to store at wilt oO 
machine words of coded data from se open fteld of a mintoerd set for transag 
to the duplicates which are to ca mic. sae 


4.6.6.7 CODE PRINT.jCUT Fal TITY.- The minicard duplicator shall have 
the capability of printing out #1) or anv portion of the code on the minicard 
typewriter-tspa punch adanted for use with the duplicator, Print~out shall 
be in the form of a typewritten resording, a perforated tape recording or a 
combination of both’ typewritten and tape recording. 


3.6.6.8 Provision a'all be mde in the duplicator for supplying a 
leader and trailer of suffictent length for the processing machine, The M. 
duplicator shall be able to edges notch the fila in the sams manner as in the 
minioard cameras for the purpose of causing the cutter to rejest improperly 
made miniearde and discard the leader and trailer portions of film during 
cutting operations. Unexposed film shall advance only whon a minicard to 
be duplipated is in the printing position, Operation of the duplicater 
shall a tically stop without disrupting timing cireuite and data in 
electronic storage, when the film supply has reached a specified footage 
for trailer or leader purposes. The printing operation shall follow the 
atep in which the code is entared into the sorting field. It ahald be 
possible to clear the duplicator of minicards without printing. The mini- 
gard duplicator shall not scratch, beni, bresk or otherwise damage the mini~ 
ecards during handling. 


3.6.7 MINICAND FILIFO SORTSR.~ The minicard filing sorter shell provide 
the means for separating # largs number of miniesrds inte specified groups 
which oan be fed directly into a unit which can be filed. The winicard 
fdling eortar chall eleo be capicle of fine sorting a group of minisards 
into a oi canes y ordered sequonay. 


3.6.7.1 SORTINO.= In che so-ting ooncation the inpet minieerds shail be 


fed ons at a time from an inpet magesine past a soasing etetioa whieh ¢hall 
distribute the minicarda amons a emup of tan intermediata tagazines © 
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r nagazine Of a "i ection magazine, 

with a reoond ue a Zech magazine shall be provided with suitatio 
tidieators whieh shall indicate vhen “he ms zanine is falpe > when at carde 
hays passed naa ous maanine thay shel] have been separa tod inta 200 ‘¢souns 
Tf sorting on a single char ractar ony of required, We minteamiso shall ne” 
Aistrilmtec anons ae “30 ‘ntemiedtate wacazinas from ode” they can bo raved 
dirvotly., (£ a scert by acra than two cc Me vwactars ts required, ta mirtwards? &- 
‘shall be pessec through the wo las me 4a sol, 


956.92 PIE, SOR] Fer ihe Fine sovuLng Orgrasion in the mindcard 
filtiag sorter, tho mintce.a. scall ve ved pact the sangin. scation and 
dtstributesa anton: the tea Ra Ey Mes seowiqas in weuuecanea with che 

Yowest order chairseter. The minice Ve cued Suen C2 fad from thoes tsa gaz ines 
{n sequence, de the seusing slaw. 27d erain Cigesioited anoag tan 

gagazinad in the obesuction mol. ws me vezine sorter in accosdance with tha <~* 

rexs character. Tie sirting « sll ce continaed in this amner, character by 

Gheratéesy, until comalected. ; ees 


4.0.7.$ IMMRMEDT TE MAG 7T4ES.. The intormed ete magazines of the 
‘mintoard filine eorter shal] ceocaist of a group ef LC mavazinas which can os 
woth recetve and food minicards wius a refoet ragizine. Jt shall ba rossi ne. 
“to insert and remove ninicards Jron tosse mapacines with a Piccieaiy minions. 
‘stick, Zach wae shell have a wenacity of 2000 minica 


ees PRL MUUNIPLY MAW TITS. She mitiple magazines of the minicerd | 
filing sorter sili be a grour of 100 acazines: each of whish shall -vive. a. 
sapacity of 2000 minicards, It souil be rossibl2 to insert or renove mind 
ards from there magazines, The sultiple magezine® ‘shall be mounted on the 
filing. sorter | ‘on an -indexing mechanism which stoll te capable of positioning 
tod Tow of Fea poeoan ins ae ee tels magazine ‘over.a. transport‘. 

5 “8 td remove the. rupee angecine 


3. é. 9.5 LTWRAR TRANSPORT HCE. UTS. Tha adnteard. filing sorter, sbal] 
ve provided with a Linear ie. mecnanisn to carry minteards back" a! 
forth betwean the tntermediate and me 1ltinle marazinas.— 


4, 6.7.6 SBNSTNG STATION. - The sansine hee oa shall: bee “located Lateean 
the intemmed‘ate magazines cn 5 s one side, and tre inow. weypazine and - 
muLtiple magssine on tha other. .S gcall he ca, avie of sensing the il Ses 
ocded area of che minicard by a scanming pvotesn wisn ehall os sync! himaized 
by the timirne marks on the m.r.cacG. Tha manicard shali be cosurcately ee8 
portitioned while in the censin: 2 utten es that daring tha searning oovcees 

the conter of the lignt Sean of oe sensing Techantsm siall oe able ct. conse 

the full cojed area of the minicar! Tha portt‘cual accuracy of tha minicar) 

while 4n the senaing station Agee: * the scanning: period shail be men thst 

“no ) arrors saa lL ba pater sees turing the code read! ral 74 operation, — ‘ 


eee 
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3664202 RATE OF FILING SOUTAR CPSAATIUN.< The minicard fling go 
shall be gpable of batng cpecated sontimucugly at speeds of at least 1200 
-mintoards per minute, fret Ee ae eee 


3 


3.6.7.8. WEAR ON TRE MINIC:AD.~ The wintcard fling sorter shall not 
seratoh, bend cr break the minicarde curing handling, The minteand filing | 
‘sorter assll bo cayatle of haadling a wdrteard the equivalent of ore feeling 
and on@ ret@ivirg creretion ab least 73! tines Without uxcesstve weer on. 
the miileasd, Tits requirement sacistas ooth ts aorasion ef che imege on 
the minicard ated ts vear of tin gite@tn. efyeo of the minicard, 


B87 eo CISC Cone Salant wlectvical controls shall be 


providad fox wed opergouun Gd tiv: sievssed Plata sorter, A removeble 
paugbeard anal he overd x setup the cos" ing sajquonce for the machings 


wae oY 
De 


When the maerin:. te onavating os 2 Uo yc Sor, 7b abalt ba Ceratle cof 


TAGES Sorting home pis ment gee eter aad alphsemmeric sorting with 
tWO OMSEGS oyP gm ober. Maun ka, Wg AF & Lisck sorter, it shall be 
bessitle to combine wee characte; Virtabal inte any desired sat of groupe 
up to ten. Twslvs plugbeartos. wit. prulsctive coverings to retain nermmenent 
_pugein armangenents shall ba -spviaed. 


3.6.8 MINIOARD STLSCTUS.. The Ni cerd selector shall provide the 
, means for selecting mirfcaads vrom a rll ection of minicaris which may be 
prasented to lt, wu ateosdence vita susciflad eolad and logical. data vriah 
it e'all be pos-tole to saat up ad the control mechaniem of the nadhina, 
Tha minicérd seleraoyr ahall alec uwu the apavility of ranving dunlleate —_ Pee 
2 geet minicamz, performing a eaqaerce el.ar upooetion, e parity check, and... .. Chae 
acre 


pertorming Vine sorting operetions., Ms ftlestom soll alao be cipéble of _ 
‘7 extraction of master minicands, and ct caning for tre presence vf all cards |. 
ata multiple cari eat. Tha nintcant euleotor Sill net. saratch, bend, . 

break or otherwise damage the minicards during the selecting and sorting 
“operations, a 


© 306.81 SSELCTTON. Minicards siall be fed into the ‘solector. from an 
Apat magazine, cy che woListior asecation wideards ehnll be divided inte 
Wo or more categories and collected irte recelving magazines, . I¢ shal. de 

peible to remove minieard’s mnualle frem the receiving magazine by the 
Winicarnd stiok. It mhall eleo be noestble to return. thes to. the input 


magazine by the nacnine nechanion tn omer. to do further selection. 


3.6.0.).2 The selector abell Acre a senving station for scanning the 

minioarés which are fed into the cels3.0", This sewing esiation shalt be) 

Capable of raadtng ree M1) colet area cf fhe minicesd. Seleotion {on 

Pquestion) deis riell be set Op an the soLeator and etored intemally. in 

cothe esleotion oparstios this dela 3u7d% be vorpered vith the sensed dats 
t4 determing wnether a selection to to be: may amt to which receiving 
pasket the mintcanl is te oe diractec. im aémition bt. esrelion ava, 
phiaca bourdartes eng tha legac au? one ssloettos data shall be BOSV Tigl, 
In gonera), “Gee ee iset ier Opete 20h Sie ll dmvece tha Cseeecten ett 
identities Setosar, aglac’ oy Cate nit renex’ ata ant they teetling for the 
upsetfied loo tial Malntioresiog erary unc tdartities, 
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3 6,8.1.2 The seleotor fuall- ve carable’ of ns 
of 29 words of selection orto. Aopam ee D he et us or a é 
si characters rine an additional cravastor for an identification’ “symbol 
Words may eltser bo alphrbetle or umeric. Kesna ehall be rroevd ed te 

“EO InLss dnecuelity {aqual to, motiecurl] to, zraater tani, Lesa” then) 4 
20 pilention vork pos tiong, Tt awit be oogetole ta handve the le- cical, | 


 welation cf covtinction ure), disaue ete (andlor) ' and nccatin . (hot). 
_ Piovigion ehal!  S nace for proupine O20 otfera ang tends m8 serait 


oh 


Gomanles oacpars fatto ap manne ot s)uguour? wiring of the legieal 
pelattors fend® are Moers ah ull os Conalola to sreelfy obrave bewrlartos 
tm cde to dled eat bec upon roles of the celestion date are 
gesectatwl.  sceoerav porsunls the pialeo 2 geal be osverced bn suck a 

Way that el) w.ogcal reVecuaen os le ec cses etd on tle shurboard shall be 
cepable of being Narse direstis verees cin oy dniimas osuseduras.  Tealve 
Plugboaids wits cootatiive mock bot aa cominnents “J Ll sr peenents 
ghalh . poovuaed, 


ho D4 


ae 3-6.3.1.2 5: orCer to wart) covltie.a aa asemarre 0+ ne mlatcard 
ae eyrion, VOCAB low. cones ent Loss tae Sen tla weit associated with 
& tho tewmspost reciuntga. Cw ite dre ope * fon nas ae te ricdued Lo which 
waceiving ixchet a mintos cn = 3a. te nopeible co botd 
the certy of @ mintoesd gicun ce te yowrtettony wocagine whiten 
grahl tac firey awed roarieom, tte ceus ipa ditty dag wravion 
ral). O48 ceed & toeht surge of @ hag, Tie aiteende. moe 5 multéple car 
doaamaat siall of covateo, “ula tothe Lo. gitowy shaticr, ox if gelestad 
they sushi os courted entoemi Sud lito the smoper macedving ~asenine, 


fo om) 


3.0.8.2 ERSOVAL OF DOPLICI TE 1042038 .6 The eolet ce stall be provided 
wath eo sane to rajeet Cuplicata ninscovcs arts thie boeonae u problems 
hon avlection is being mds on minicaraa trom several tile wetegories.  . 
; The swlectar spell Lave tre eavabtlity of comparing succusstve minteania for. 
_Gaoeweent naaber change. Aseoclited wits the nas of the multiplictty 
‘@eolane*ton thers shal be a mains for cauiing cut ths cards ina multiple 


4. 6.3.3 2D SOMLING OPESITION.- The ealector shell be capibLa of - 
doing fine sorting on any sceaified column in the control or aorting ftelde 
in the sorting opsration, miricants in an unknown order ehall be fed fron 
ha these nwarasine pass the senrin: etation waioh shall cistribate the, ae 
Sintoants anugg tre reoeiving Wapasines in acoonance with the laust oignifi.. 
dant charegies of a sessing muther. os gee Loaris gunll than bo returned to” 


hye tpn’ MEgeEIte ead A mig whit) bo ode on the noxt character. Tris — 
PYORAS FA Ge sontaweed Poe cei ca aren Finallyv, ths minteards shelhoo 2 7: 


Be Gogewets2 in as LWRO sayeth. feo ee he tot eh eb lee capable of 
rording frye sis aumerde cosas once pane Pay enero. dp thay aaca cf 
RRS 6YebIt cade, exth choioter ali od ecvtat cn cee e°sng. Etro 
neta. oe Soo IM cei eon amr tcousinter ana ttrw and iho een sing, @vation la 
de teapd alls wy Ore taghern of oo wot hos iny sorbicg, sorovwision atall on cude 
ta bin ROG OVE Sindee mt tee Deon te Che so:binw claration,. 


, Ba ANTGAL TALL STEM. Sha abucicd e@lecws chell ueve 
Set Te = At NMG avd co seudieeve fot pa gsaiugs ba 4@dltian ¢s an 
 BDpeb may tu, Pneu agiaiag gooll heve a erpactty af 2900 minsoaria. 
Bagels ating en recutving »rqociea shall be aseooiated with ecch 
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“magazine ‘to extract or ate aicavas one at a tine ae the machine: 
-pyquire. Visual cr aural indicators shall be: provided. on, each migaxink to 
= indicate when the ‘magazine Je full or enpty. It shall be. ‘poseible tons 
al GY Temove minicards manually from all magazines by maans of tha ainiaa) “ 
 phtck wich olen basa capacity of 2200 minteards., The transport nechanis 
‘shall, carry ainiesras from the input magae ine pagt the sensing station to 
(the geinvied resoiving magazines, 4 suitable memory device shall be pros 
vided on the tis..8 ort meenanion. Tis manory device shall, bs used te actuate. _ 
the selected recsiving ~cehanisgn wiet tha minicard reaches the proper reé- i 


cetving staticn, a aes 
PN ae « e hee wt 
> 
' 
3.5.8.5 C\ED ALMGLING TAPS OTT. Miniserds Fal be acndled in the 
minteard satectior at mete OP ay lee st LOO oasis rae rint.e. The 
golcetor siall ba care tle of beadiieg a ninicard the eculvaloat of one 
feading and ona meals" Me OER eas ae GO ee without exnvasive, 
wear on the mince “0, ERLae cwouseeust «hill ongmiacn boon to aaseston of 
the imagas of tne airAgord aru ce ow rr of tha guiding acpes o? the mintoand. 


3.6.8.5 COM D Wl tol. S2leet tor data words nal] be introduned _ 

into the saohires by mrsre2t paver deoe. A rameviule plu suerd saall ke 
“used fo Fnestt) tho lopicai re-evtos of the seletciron data. Provietons 
-ehall bs tase on tha mime re to ty? cee ene Thakbility to mpedctfy 

Aotaeet COUMErie® ee V3I7 3 eo curcmutt cutput impulses to rece 27 Nng magavinees. 
A s@Lac’cs switch snall us peovided to sontrel the nacpine meturn of cance 
from the receiving mera fae. So he deat magielia. Fregramning for ftaw 
sorting on the selectcr shall uw: dono mitly on the selecto plugboard and - : 
partly ty narchel paper tava. fwatctcs areal) te ceovided on each maragina ak 
oto ston tie machine oprre Star woah « Raided ‘3 fail, A meena for cheeking 
the Pellart: ity of tre iorleul checulss of tne selector sc. bs provided.» 


0 PxOCF 3S S088. - ‘The ‘ainicard ‘enlargers: and - 
ies sreduce peony nrinte of wistoard Smaqea. 5 
evs LOE score KHALIL Oe agnable of roproducing - th 

re wid - fe Awdid Ly the! edited d, PRNOTAS 6 


es ss Go MT 
progagsors ena 


vereriatisn eo 


* Manicans onlergar 
ang ment 


and Froses sor, 


een ieee processor, 
ees’ Jretograph and acetate - Jp han cian 
ows dye ee ee 

; 3.6.9.1 HIP TOK! AD Rta: A ALE, awa Lsneee Pee 3CR, v rons! Fo) ca E nis eer gor 

and orcecre.: shall produue green oriite som thea documenta recorded by 

mivrears wears docaens (633 3.5.2 3 Tre alvtcard Lepc: of the 

Belo Saree Le ok feoh Soe cane cat be soeduced co bs peadabdle atihout 

Murlbe® e&iss:tleattios, : 


$665.0 STA Tar PRT EA MSOON, CPA PHCTORPANG ANY eovtets 
CTERIAN A SU ts rl iegce aca mice eball yiwauce pepar pstiate af wl cts 
&erial piotecri’ mete ule ard coclabe overlays resordad by the mintesru 


i as 
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: photograph nent ive 1 vir mer 
‘photograph print and acetate ovaria y (so RI Oa Dy ee yg ‘Acatate over? 
up to .22 Anches by 29 inehes 5 nal fae Te produced to be. maadable . wits oul 
further. magnification, The: aerial | ihotonrsy Ar, materials {seo 4: 6,2 e 


3 6.2.3) cya be reproduced apsroximacyiy fall size, © ia 


3.6. 9. 3 “the mintcard erlaryer s-all Unva ‘a “tiutoard suprly nirarine ; 
and a minteard recetving magazine, cach with a Ca astty of ONG mtr eee 
Minkeamis @hall be Cipeble of bet ne Ltserted in the SUL. Y magacine and > 
removed from the recetvingk narantine with “ae standard mintcand stick, 
3.5.9.8 SNLARGING 2 ty tte Cre ea eye 
mrtomativally fad froy “he esas, 


"pele all a “lninanie ste be 


BOR STARS Sse. hae Me hia WML station, ie 
dargemants small ba nace ct MU Apes SSR, i price Yu the tna, eg 
on the viindoawsc Ee OE A PRR 9p Sane Ie ae ee oe aur Sis and 821) bg 
ar the cides op wuien the of, 13 UO OSA ae 1 OU OG: SR? Sa Pe iaick el 
Attar rhe dine oes oe OPE Massimo Lees enlucesa, tae mei se shal be 
fed automaMeativ ow 0 x mee rT Utes ie end te: hire yements otlisa ba bate 
fron the yirt aN UG, i a re Ok a: Se Zonteoll sep fae ie 
larging oversticn go that Biot, wea na:7 a “ele oP aL macte con minicards 
cr only the. irazee dustisc. 4.) e4. inte 


v.11 use the notah ox Othor exe 
POSITS CONNOR mark wit Ur the oper: semen tied in 2 AG. for the latter” 


seraiehtust, bonding, creating or any 


rarposeé. here wali oice ne etideccs of 
other derma ta... TLTELCATG@ AS - roe lt of che en nlergins vereration, 


% 6.5.5, FPROUSS Sete ioe vot‘ eplarsing cesract ~Or, is 6 ‘exnosed. roll | 
rapes mar 1 con rrovecsed cutmia’ ee Prans orvcossing saalr give prints. 


The .sucrsor siz2ll be capable 
te patie ai toy aatlernly OM: aed, uniformly procagsed 
“4 eats fyctes OL rs why auntfornly preo 
ye aoutat wan be ne (pvt lensd 0. 
calor ober dona 6 tO, te 
See : 


reoyw “gr Saat Sie Ws, 


Py ee 


26.9 F 8 ates 1690 Fe be Oe Capehta of Erion pvcerted prkite 
Bt rater eoutvabent te 6 feet of WOT TM HILS Laper of mogy per minutos ss: 
Tha handline of minica sds in tie alerger ard the enlarzemant Aqpery svg 
Bhall be msde at rvatus which crn ve acnemedited to the optim Prec esing - 
SYCLe. Uperiitor of tis ninteacd enlarger and prowshor shatl be v3 7.99.0g > 
urder paral. rocn lichting, Vartsbvie tntans tty and variausec anro aes bm, 
cortied “1 be provided fer the ariar 3 oe 


Minioard analysis viewer, — . 3.6.10.2 


doeunant Se a A ee he 

Minicard analysis viewer, 3.6.10, 
serial photocreph and acetate Re ee 
overlay 


3.6.10... MINICARD ANALYSIS VEER, OOCUMENT.- Thin vieway shall be 
used for viewing minicarda cortaining the cocunsnte recorded by the camera | ° 
sprestites in 3.6.2.1 


3.6.10;2 MINICASD ANALYST VISWER, AZRIAL PHOTOGRAPH AND ACRTATE . 
OVERLAY. canto viewer giell be used for viewing minioaris containing the - 
gerial Perec material and acetate overlayy cesaribed in 3. 6.2.2. 


and 3. 6.2.9; 


4.6.10.3 OPTICAL SYSTEM.~ Sach aralyeis viewer shall have an Sutieat 
system for projecting the Image arca cf a minicard onto a pei tectton= type. 
wiewing screen. The viewing soreen shall be pert of the viewer. Tre. 
optical syataa shall center the inage properly and ehal]l give. how: gaasoun 
Loousing of the entire surface of the projected image. uliehie focus 
oontrels and change of magnification cu:troia shall be provided on the 
vigwer. There ‘shall ‘be no variation in ord foous apa reeult “of, exte 


es Each’ anlysie viewer stall have a lgeslanien for agourately 
re ving from. one. Amees Lethaia to ancther on @ ae ninioan xy 


notching ox otherwise making “a control mark: on: “the nintoc ds 
Ag ntifying gpecific Leages on the miieard ao that the apr 
of aie the sentra. unre, shall de mace in ree nice 


sibinets containing a minkarm of ie ma ion of 100 mies maven: : 
trite end 1205 tinieard mayasine welehts, Bagh magazthe wt chalk havea 
2600 miniugr GA pelt, Naens ¥i11 ba provided for identh g toon wink .. 
card gtiak esd each ch aaber into which the utioks ave ines Rash 
100 mObiple rageeine section shell Le cepalle of being wibareen fran aval 
replated in ell esetion spaces withics the saldact withows binding, semaping 
oe athaking cesimts other nagecing eetions wd — or guide rails of 
thea aabinote., Tes aired Dial. cf the satiety? Ly. be cngh that stponted 
° ywavtel aud coplacerest of the minicarta Lt the ie ered wewsle mite 
halt not dns um the nia seanta: Sottablo cesters shall be. i hdarpore bot jn 
the base of thy £122 cabinety to enable (len, to be moved arotnd. 
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locking 1 
ae 


€. 2 etah minicard trenafer trays 


3.6.13 AIR CONDITIONING EQUY-YENT.- The atr somiitioning equipnent 
eball consist of two salf-contained unite, of the floor.nownted type, each 
having a meeinal cipactsy of 5 tons ($6,000 BTU/hr.) ant wil a003se0ries 
roqoimexd to male tho unite oprete as compisto autenmetie adr Genditioning 

(, Systm. Rugh unit shell have a s.nacity of at least €9,000 BTU/hr. when’ > 


WH alr temperature is P9SR a> 675 and 65°F wet twlh, end condenging a 


temperature ig 110% dy bulb, 


3.6.13. CABINET. Tho cabinet of ecen writ shall te constructed ‘of be 
heavy geuge sheet metal, vith a bake enamel finish. Supply aly openings 
“ehall be ooaolese with adjustable griile to provide draft. free Slrenlation 
* wion ate te diecharged five the tup rection of the vait. Tho eabinet shall 
‘be inewlated whows necesnary to prevent seating and ginisiss hedes. The | 
- gabinat ghall eontein all component parts required for the operation of the 
Mitte, These Shall inelude a wute> cogled eondenser, a Nute? regulating: © 
bend Oo mitorounpressor, a mapretiea starter, & fun, a fun rgtor, cooling 


coils, a drip pan {iturs, osontrals and all. neo “ne 


fer eo Z F 
Mya Be gs nest 


ondenoing unit shal). be designed Zo: 

) Ming unit shall consist of « motor-con~ 
pomplete caning and a water poled condens 

“Mater copled vondensar ant ssparete receiver 


she 


le of Operant 
specified in 3.3.4, 


3.6,13.3 ELCTROINC ‘Tac 


ar TEAURA.= An electronic air clesner shai) 
be nrovided for use with gach air condttioner untt. Fach air cleanor stat? ® 
“be Anclosed ina sheet netal crsing. Safety switch assemblies and bigh ope! 
volters sions sill be provided at atcess doors, i ee 


ee 
3.4.13.8.2 ATR CLTANER CApicyty.. wach electronic air cleaner shetl 
hare efficiency of 90 percent when cleaning 2500 cubic feet of atr per 
minute. 
Pa te 3.6.14 s7NTCA RATT UTE es RoR a The slraic 


lt Cuirlicator shald 
provide neans fcr waking tdentiral rhotorr.: hte reore dictions of exleting 
Minicacds on a one “or one Disa, Ate 


ls strareht duplication snall be done 
at a minbarm rata of two Minweovds oer second, 


A, ALITY Aas UGE beerr-e 


oP) 


4B.L CIASSTETO“TION OF”, STS .e 


ee So irgreetion and testing of the document 
data processia: ceqe 7 teal ba clacsitied oe follows: 


4.0 Prapruduction tagig; Pr3nrouuction tests are thors teste ee 
accomplisned co: a eam-is rej Pijentavive of the production ee 

, eoulpmant, te de-esntine cuat tne production equipment rere 
moclr1 tn$ rejulremente o” shia enreli fication, 


d, Accertance tosis. we wptcace tects are tnosa tests ao. 


complished on documont deta processing centrale suluitted 
for acceptance under contract; : ae 


a 


(4,2 PeST COMDTTIONS 


N21 TEMPERATURE ND iUALorTY’- Tess otaorwiss specificd, tests. 
Ll be conducted at an ambient rerpee tw of $25 15°C and 2 relative. 
dity between 40 -and 60 percent. wWhiare naasunments are made under 
itions other than. specifind, they st211 be corrected +o 


ord it 


these conditions 


‘4.2.2 LINE VOLTAGE.- Unless otherwise epeoified, the line voltage 
during alt tests. gall be 125 £0 volts or 230 {20 VOL te eke A: 


4243 LOwe PHEQUENCY 
“purchase order, the line f 
per. second, 


«> Unless othorwise specified in the contract or et 
requoncy during all tests shall be 60 £3 cycles 


4.3 PREPRODUCTION Tests 


4.3.2 PREPRODUCTION rRST SAMPLES .- Tne contractor shall ‘mutject one 
dociment data processing centrel to the - reproduction tests specified 

| hereia. The prevroductton teats srajl bo oerformed at the contractor’ a 

Plant under the SipsTvision of the oroc.ring activity. 


REPROD 1)! PRT ee ae ae, 


ction tests, se shell vacnio Une sorocuring ade aah 
copies of ¢ vreprosuction Lest crcpor 
in necordanc: e with M-T-9107. 


fn tg The preproduction tests sll consist of the acceptancd tests 
“and the followin: tests: | 


B93 ENV TS MENT AL TESTS.— the ejulipment snall va subjected +9 
the following crivirommental con tit ions on accordance with MIL-E-5272, 
with exceptions es snsciTied: 


a. Nagy temperature test - frovedure I: Maintain the eant, _ 
mort ‘ tare of 954-C for 2h heurs, veduce the 
tomveraturce ta S300 and mctsustn foe 2b nours, whit 

thLl at 430°C coerate cla euuanuent end compare results, 


ntoa boarpsess. 


o. Low temperature los. ¢ ucedoerm ZT: Maintain the equip 
mant at -29°C for 6 Rf kehour vertod, miso the ee 
tommeratura te #164" ina -wintain for 24 hours, while omar tee 


still at ¢16°C orer.ce the esuinment and compare results, 


ec, Hunidity tesco - broced se TILT: Ths tune of toast shall vce 
102 hours. 


ad. Altituje test (orera.ine) - frunedure I; Reduce temperature. 
209 (16°C. Dusition of test gall be & hours. 


e, Alte ude test (nonoper.: ting): Rapeat Procedure I at an 
» absolute pressure of 5 5A. inches of mercury ‘(pressure 
at amproximitaly 40, 000 feet above sea level) and an 
ambient temparaturs. of 29° C for. 4 nours, out do not. 
“opernte. ‘the equis mient 
an. accordance when oh 


‘salt spray ar - _Prucodure ei 
oyarts selected s:al) ere 
2 of bids ae be Sic 


4.3.3, 2 SurPLY Lave “YOLTAS Aon? TUST = The aadeeaent: smal ba: ‘pioowsatalsy. 
started und stopped 20 times at voltages of 107 and Bs volte. or. 729. and 
250 volte as applicable (see 3.7.4). | 


“ 


4.4 ACCEPTANCE ToSTS 


fe 44,1 THOIVIDUAL TESTS,- Each Jocument data processing central ghall 
“be subjected to the following tests. In addtt jon, each equipnasnt shall be 

subjected to any other test specified lerein which the procuring activity 
“ gonsiders necessary to detarvine compliance with the requirements of this 


epboitication : 
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subjected to a thorougn taechantoal ant visual inaped ign 
thatthe" quality of materials and parts, the workmanship an 


3 ee Particular attention shall be given to the« folimeing: i 


Completensss 

Finishes - 

¢. Ease ani smoothness of opwration of gears, adjustable and 
sliding parts, tustb screws, controls, switches and buttons - 

d. Identification marking, lavele and nameplates 

e. Machining 

f. Rubber to metal sunt ace banding 

g. Welded joints % 

h 

i 

J 


. GChask of solder jotrts 
. The fit of components in their respective positions 
» Check of mounting means . 
k. Cheek of lubrication and rust prevention 
1. Leose fastenings and seouring devices of pert: 
m..» Check of safety features at 
n. Acoeseibility of components and parts for servic! ing 
o. .Ground connections 
p.. Aocessibility of film gato mechan ten for cleaning oe 
gq. Cable runs, including pluge and receptacles ce oe ae ae ee 
_Aceassibility of optioal parts for cleaning eras: 
‘Accuracy of replacenent of lens and mirror mounts after thei 
: rexoval for Leaning 


st 


1 ‘gf thie Lack eet shall be Teta ined. 
nolwde but net “nesessarily | be reetricted to the following: 


wohl, 2.1 OPERATDNO VOLTAQES.- Tne opayating voltage at ai 

inte shall be checked for conformance with those shown an the cireuit 
gle and schematic drawing, This shall be done with all controls aot for 
operation of the ai ae aad 


. ee 
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Bach equipment shall be given thorough: 
plienoe with the requirements of this - 
The contrastor shill prepare a test crogran, sufficiently. 
Gompr¢hensive to complotely test tne perrorranoe of the equipaent, and. - 
hab) wtdt a cesoription of thie progin to the Procuring activity for... ° 
Spproval at least 4 daye prior tu the start of any tecting. The progren 
 OWALL Anolude out wot necessarily be rcutrieted to the following tests, 
The Lollowing test prccedurer are to us used as a Buide by tho contractor 
An prepering his test program: 


A231 CAMERA TESTS.- + <4 ytoand cameras shall be subjected to. 
the following tosts: Sea ae 


4.4.2.9.1.1 LENS RESOLVING POWER TEST ., 


“Photograph a standard optical resolving chart by all the ey 

image lences ussd in the universal canere at all the 
magnifications et which. they will be -@aployed f 
various minioard formats. © 090% 80 


ae 


Print owt of this voded duta on the processed minicard by 
the winteard duplicator. 


"be no errors nen 
riseked ga ind, the Hata: 


Frepare and cheek rerforatod tapes suitable fr eexibing a 
70 columns of coded date onto 50 minicards. The coded data, 
to be placed on each minicard shell be selected at random 


amd the combinations of alpha numeric charioters for each 
minicard shall bo Cifferent, 
7 7 re) 


Es Expose the coded Jata onto minicard film and 


process, cheok 
and cut the tip, inte mintearde, 


¢. Feed the individual -tntcands into the minteard ee 
* and print out the - ied data. aa 


d, ‘The print out-data shall be 


identical with the dues found an: 
the original tapes used to 


prepare the minicardg, ae 
4, nee ne 4 CUITER-NOTCHING CONTRUL Test 


8, Propare a 20-foot tength of film in the minicard camera that. 
_ inoludes rejection notches and notches witch indicate the 
: . firet and last exposed minicards, 


1 dy 
pat 


Record the exact ache ae 


the. Hatches and the 


Place the ‘strlp of ft an. in 1 : 
through. 


The ‘Oamera shall have nlaced the notches on ‘the | or 
and fhe. note hes hall Haye controlled the. outter Drop 


r 


« Siadlar testa hall to. 
-form pert of ‘the dupl 


executed: for the “noteh ing devices wht 
leator and inspection viewer, 


ad, 3.1.5" TAGE REOISTRATION AND ACCURACY OF TMAGE PLACAIENT. mst. 


? a. Prep3re severa) minicaris 
on minicard film, 


by exposing code and documerit ima goa 


Process the film ard cut it into individual minioards, 


eee 


c. Messure tho daage caAsasant cy the “inioards, Muasaresent of 
image placemeut chai! find each imaga sauidistant fron the 


adjacent drages <4 ct. 1 &llowaols error eg deteruined oy 
tha reqvirements scsotfted in 3.6.2.1 1.3 
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) ntensity of 3 the ima ge. 
ee settings. ., 


“Manipulate the Kneanetty control 8 in voth Utrect to; 
: The intensity controls un these Lights. 
intensity variation in either dtireetiy 


shall orovide. an 
n oy a factor of ti '° 


a. Check the exposure tima controls to 3ee that they provide ee 
rangé necessary +o a omnodate the types of materials 
designated in 3.6.0.1, 2.4.2.2 and 3. 6.2.3 


& 


4.4.1.3.1.7 PUM SUPFLY aur cxPuscp erm TMDICATCRS TEST. ~ 


a. Place lengths of riln, of from 20 to 200 feet in incrementa 
; ; of 20 feat, on bot» tne film suptly und exposed film reels. 
ae 


oe Onserva’ the readings on ftlm supply amd exposed film indicators 


c. The ebeervad readings 1s compared azainst prepared Length of 
Diba should not vary sy more than 3 feet. 


d, ‘he mechanism for + itomat ical ly stopping the camera when only 
a specified footaze, required for trailer cence penn ine. 
shall be tested for’ oroper functioning. 


KA 3. r 8 _TEST FOR CUD UR THAGR S TOP oN PULL. san TCA 


epee a perforated sana cer ‘taining, over 490 chara ters ‘of 


8 tape into the minieard. camera. 


‘The minioard. amera- shall come ‘to a stop automatically. 
99, characters have bean exposed wn. the. minieard filn 


Press th “eode « expose and document, “oxpose buttons. . 


The canera . should not resvond, 


Agcnes the film mec..anism for a new mintcard and 


‘expose ten : 
columns of code, ee eer ee 


Exycse twelve docurent ttares on the same minicand. 


h. The camera shovld jin’t:ats ‘iat the minicard is full and 
pressing of the code e::rore ani document expose buttons 
wiculd produce no further action by the camera, 
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aE, agereng cl ier col nts tigi abacus scars 


_AppmvedRoerg 0362s CRORE pies 
_ to the perforetion amd the mintoards gha 
: of undue etreenes, saratshes or breaks. ae 
&43.3.2.4 THET FOR ABILITY TO REMUVE MINJCATOS raat CUTTER MAGAZINE 
a. Place 2000 mintoards tn ‘in: runaiving mamagine. 
®. Insert coadoteard atie: tn the receiving magazine. 
G. Wms 2009 mini. di es... % gamble of Yelng renvred from thc 


MEQ S I set C7 LAG atk Budlek withoat v4 nding or S-Gusr to 
he mites, 


Bt Dee Fae MAE OO SS Re OR tine pe el onde aly: ee 
ball pe cubdactes ie the Sallie. «ata, 
Boe Set SALTY SO oe Ty 


a. Feyove 20, 20, oo Sefer. 1 cba ol File in the minicard 
COMOTa BOT 4 Cty ecntain en‘od Site and a recoluticr 
vamb prcoiuotn sa Veer’ ever: Soot of uhedr entire lengths. 


3. Srectes thasa lings oP fo Wa ty tle vintoand “Wp prods spo." 
wd chotk Une 613+ .ce vartletlow on don: “i 8A @mpt ted 
BDOAE Bil ver ee one ap reatactity of the test pacturcs, 


Cc. There shai? Ve ow 4 al Cs er ne iy enatey of exrored 
OP OM no 018% orcc2e An resdaci 4c) 256. aoenined dy the 
nabrd eye and tn tio depk viawer, 


dG. Kswaine the film. There aball show nc Widense of “zc aching, 
twaking or suy other type of dansge ceured by tus orocesnro:, 


41-01.3.5.2 GARM U2 PRAT net 


Re Place #2 100eLat length of rilw having test patterns napoiek: 
on tt end oontitning 24 inches of leader and trailer in the 


Fila proeesasr, 
&. Cheek the tire 4+ tekes to load the flm tute the prociecor. 


Cc. A trained oyarnior ulsl br atie te ‘rsest tha longth of film 
faq proveating in 3 Gare oF liae. Se prodeterr stv. 
ae t ison Je SARCIE oO .*. Van ae area tian ah Laohedg, 


a“, Puamon th, aclutias heatorg, 


&. Start the preseewtny ercle escetdy ton mitts alter Gus adac 
Sm the otlubuas Sarena, 


f. Chace the PIrarnc ed and dried fle for tact sian ta deeity 
of ten ieee oie Ath foo Si fvererccua ae vad ite oo 
tae LOO ie. ree AIA aboore anstl Ga made whit: tre ae bd 
au att Magi Pa wi Sa ato rhadcy, Tate whol. Ue ae 
Wiskt Re ee Ae “vr Genglty of eepoee? amas ead oa di tes. 

COAk iN suds) lie, 

34 
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BE Oe Ob 2 3 THSTS FOR PRUCTSSUR SCLPPTONS AND CONTRULS 


a. idd a fresh batch of develover and fixer soliition to the | 
proseseor from the prepared packages. 


b, Process 200 feet cf mintcasd film without chancing solutions, 


ce. The processer shall oe ca avle of orocessing correctly and 
without vietble vertativa in extent of develoyient, the 
200 feat cf airntcard film. 


etal OOP ETSY PEL oe ORO, TeSTS 6 Tne minleard onlarger 
and orocesser gen) ‘we siodoates tu the Conicwlryp, Sea 


vy os et Ue dil on led ao ee ee 
ae Pe MALS oP Voss oP PEE IO PSF 


a, Seinct ami place (9 soo auelity minicanda containing Le leares 
Sr en Cah Ba, 9 fren aryatine of the enlarger and 


: ® 3 rec ssor, 


Db, Activete His co uccren ate minimum rate of 6 prints per 
rimite enc e.d.% 45 72 cae until the imaces on al 
uC cinicarus .ive Leon aqiarged aml 720 prints have 
‘wen mide, 


ec. thle omeretton sist) ovt ceculre Longer than 2 hours, 
d. Chaack th finishee veints. 


a. The finisned prints shall be free from sermatches, bends, tears, 
completely dry, unifortly erposed, uniformly processed 
within each freme and untforriy processed in ore the 
first frame procesicd against the last. 


Cheek the minicards after the enlarging operation. The minie : * 
casts siall aot ‘se damarccd or deteriorated due to the em 
aa:ging Operation, 


The same type of tasts fcr axpogsure lizht intensity end ex- | 
anche time controls ag are specified for the camere in 
4.1.3.1.6 shall be carcied out for the onlerger. 


3.4.2 TRST FOR SRLECTICN OF IMASES TO BE REPRONUCRD IN EXLAPGER. 


a. Flace a group of 20 minisarizg in the receiving magazine. 
These minisards sell nave desipuw.*4o1° on than for 
contivilling cep ‘aurs of -racitlc images within tho imags 
areas. 


bd. Make & recom cf chose images on @ach minicand which have been 
marked for the anl-iging coarattor, 


j QO. Past the 0G tante. ms: tnae.ad. che arndurger und sollect the 
: Toxawhed printye ceoiwced cy the oroc error, 
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dy 


4.4.1.3.5 
be subjected to the following tects: 


Le Cee a 


b. 


ae or 


’ 


baa. 5. 3 TEST OF NOTCHTIG MPOCADIS! 


ra 


2 


Tne document imares shel). of rreperly centem¢ in uach of the 


Compare the record avio in >. anova with Who finished prints, 
The ‘oases eniureed should be identical with the recorted -° 
list of images. 


MINICARD DESK VIZVWER TESTS.- Each minicard desk viewer shall. 


2 TSST GF TRANG OL? 
Bnereize whe treats pert init. 


Te Soe Fee se aI Pore pe we ee Bk ly ep ea 


uae eee Mecsiawr oe see ATL ose vinicards prea the 


wosyocinta, ' rn o a 
i Nie anever nue ; i bs fp ees 


Tre rbovs Cpprat mostel. vtgar with qo Sroepting ar che mind 
OA SAE OW Ee Bs. ae A BA So OMT ato ens. 39 
ary Of 2G poo. deus oN a6 Qed ne noticeable ver iatien 
2°) PRL ys abl buy as Doss oars pomain an the cupely 


nogasine, 


rt 


Fatura che hic ce te tor. bsnay ev Azle using *he cransport 
Mechel tr. “Tasre ie er A OES es dveapins of mir. 
cAltd3 in tiig rave crc orer.wtion, 


5.00 TAST OF IMAGE Orr 2008 YD DAue MD ICATGOR 


Place a minwascd peepized with the dcorment f amas and con 
tating, twelve ineres in the viewing ,Osltdun. 


Move the minteard ti~argh . 1: twelve Cucunent image pose ions 
using the acproortace cooiaort es1iicle, 


twelve gia igs a maasd, forall sweet? Unacee, the ivags 
indisetus shall andiente peoumareyy WALT image location As’ 
in the viewing Joskt jon. : é : * 


Place 50 minicarde, prepared according to the document format. a 
tn the supply megazine. The minicar’s sali have e& varying © 
nupber of .a¥.ges aml Lhe minteards with different inage 
numbarr “heuld be distributed randomly throughout the group. —. 


idvence thea mintoarde one at . time to tha viewing sos’tion 
ari thon to tha edge cl tahinye pasitten. 


Noter var 618 tmires for rerrodust 

tu@ group of 5¢ -.is.lourus, @ 

¢7ched at leact four vines, Pee 
oie each minicrre. 


jon naking sure that throucgh- 
ach image position is 
ord the notenss sseuclated 
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ee the minicar group in the mintoard enlarger and 7 
proceseor and eet the controls for automatia proeesanne 
by «Age noteh oorntrol. > 


4. 


®, Pass the group of minicards through the mintoard enlarger ~ 
ami progeseor and collect the processed prinie. 


f. Compare ths record rads ino. above with the procossed m‘lite. 
The minliar and ideat.ty of images enlirged amd prevossr) 
srali be identical wich Lhe revorded list of the imatec 
retehes in the edze actcher in the desk views, 


41.3.5. Tos FOR MUNICARD SATIUTE: aD OP RATION OF FOCUS AND 
MAGE TRICKY GAR GIT tous 


uw, Place ona winte ri cf euth txps cof format capable of being 
nrevcved in the cinicercd camama in the proper angslysis 


oe wiser. 

ees >. Fase aa9h mirctount thione the viever from the supply magasing 
‘o the viewing macire states avi to either the "acoant® or 
Races owageeine aa! taa¢ om hundred times. In the caves 
of tha atriesard woul. une document formct, index 4t through 
each imacs Lotatioa cn evsry pact thoough tho reading 
station. 


c. Inspect those winicards tn the amalycis viewer. Phere rhell 
ba ro evidence of der.as to tim image or coded areas due a 
to the above tert. The focus cenirols and obenge of =| 
magnification contro’s shall operate with eaes and without. 
the necesnity. for vievar dtessombly. 


HLS 55 OPTICAL TESTS FOR DRSK VUWER 


a. ‘Place and vier 5th nevatien nintesrds, prepared according 

to the 8=1/2 by 14 inch dooument, and 22 by 28 inch aagtate - 
overlay. rodord formcte. 411 the anclyats viewor, The 
 poages dleplaysd tn the verloue formats ensll Guntain | 

gent deel of wWisiever type of mephioal, or tartan) inform 

ation reprecmnte tha most etringant viewing raguisemants % 
for each foruat ov natorial recorded in each format. ‘Aw. 
minteanis used sroll be made ard proaseved in the catrereel 
minivard Gamera, einieard film procersor are aiaieare 
Gupl Loa tor. 


b. For enon of the asove sinicarda, ths matecial presented on 
the vimwing sornes shall oe readily readable in ell arens 
of the profectad wage. There shell ba no variation Ln 
Snepe foaus an a reqult of extended viewing of eny riven 
Anan Qa. 


. 


4&.8.3.3.6 MiNUARD PILTWS SORfTR TCOSTS.~ The sinicord filing certer 
eball be pubjeoted to the following tests: 
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a iy 4, ne 6.10 YONA LIFE Test 


Make > 50 winfoards with identtéal sorting codes and place 
thege minicards on s stick with blank minicards to £111 up 
the stiok to its 2000 minicard ospacity. A stop shall be 
fined between the two groups of minleards to prevent the 
blanks from passing through the machine. The stop may be 
a plagtie pieos the size of a minicard with a greater 
thickness. 


b. Make tha proper plugboard ar any other special connections 
necessary to gat the minicards sorted back and forth be. 
tween supply magagines and receiving magazines natomatioally. 


c. Paes tae 50 minicarde back and forth betwosn the intermedtate 
and maltiple magrzines approximately 5000 times at a speed 
setting of 120° sinioarce per mimte. 


ad. Make the following chocka during the operation inc, abover 


= (1) During each operation ohack the magezina indicator for 
Ske a fwll reading. ‘When a megazine ts full, the indicator == 
! shell so indicste. —_ 


(2) Cheok fcr minicar jamming, dvopping, or the fecding of e 
minicards into the wrong magnsine. Suoh maton tiene 
shall be held to an absolute mindmun. 


At intervals throughout the test, ‘cheek the ont 
fer maintenance of tha 1200 minicard per minate. : 
. The 1200 minicard per minute speed shall be maintained. 
: emreran the poate Pe ie 


) | 


eles near and banda.” The’ "50 mintcards inarde, feu sor be 
esabee® he effective sorting after det aoe, ee 


ae ra an siseptchin pete caer the positional eosurecy of. 
a winiseard in the sensing station. 


b. The pogitional avovrars of thy aurdonnd while in the gensing 

gation Guting the asauaing perind ehell te within the 
- tolorencss spsoified in 3.5.7. 6.herein, 
%.A2.3.6.J TRET FOR WE TITORTTIATE MACAZINAS 

@. Meke wo 1000 minterrnds with 10 differant sorting aodes. 
Twenty miniearv’s exonid ourpoealy be mads itnoorrast to 
Saul tae maject magerina. 

bw. Losert the aintaards tnto tha input magazines. 
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Set up the plugtcard chd place 4t into position,” 
d, Fnergize the sorter und vort and reassemble this group three 
times. 


@, The minicanis shall so *c ‘he proper marazines during saoh 
sort. Tle sorter shal. stop when the last minicard leaves 
the inrat mazaaines. Tia 20 incorrect minieams shell re 
Po ested curing ome. 


Heth TEST: FOU TAS. MEL 2181 eS AAAS 


e, #@ 1 tae inswt maicng ne. wlth thise cliekns fall oc ntnicarvs 


weoae tortatior ec ace coctatn information wait can bea 
avaur i mitecd sou, Uo a Sarat file seretions, 
Sp. UPeraee- the sore. - sen the Sollowing: 

(1) With tae selector swiish sst to nicmber one a vas lin, 
ascertain traf 't is emptica vefore sterting on ant 
othr macasdce. 

2 (2) Check avtomiti. coarse to the rect magazine, 


c. Pees the minicards frum the intevnedtata marazines to tia 
multiple marazines. 


Gd. Check that tie 100 block section i3 tadered to wach succassive 
position sutomaticalie, 


4wW1.3.7 MINICAID SELACTOR T3S"S.- The minicard selector shail be 
subjected. to tre following taris: 


| 4,4.1.3.7.1  SELOCTOR LOGIC Tavs 


a. The ealector shall be tasted to dutemins that tt wilt 
accursetsly Scollow lovzical tnstructions represanted by 
Wiring connestions cn the rliugboard, These instrustions 
ehall inelude: 


(1) The logical relaticra *oni", tort, "ard/or®, "not", 
“preater thar:®, “equal to", "lesa thon", both 
individually and zn combinations, 


(2) Phrass bourxiarics. 
b. The :olector anal] bates nec to detemaino that it will 
agevrately follow such fneviuetions for up ty and im 


clhvi.rg 20 sywxils tossed sits the storaco regiaters 
of ite selector. 
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The selector snall ‘e “tested to aetemiie that -it is 
capable of following accurately both general and specific 
; Instructions wired on a single wlugboard in relation to 
| cate de the same set of s:mbole inserted into the stcrarge registers. 
: The resulting selecter action anal] assign cards to different | 
receiving hoppers on the vests of the speci“tetity of the 
relations ancng the trout symbols which the cards fulfii. 


d. The selector sill de tested to determina tnet it ts capable 
of rejecting ail sivicards whose codad data do not Bale sfy 
the requirmients s7hours on the slugboawd «nd inserted into 
the storage relietere. 

e, “se vertifieat wn prococl‘e Sor cheeking on the accuracy of 
lugboard worine of an opereter snall be tosted for Uroper 
funationing. 


f. ‘The mechenisa for vice Aang tha raliaviltty of tha togtcal 
etrenuits of ¢th.2 .clecuor shall be tested for cruper, Tunvtioning. 


helt 55077 2 RS oe NT a ee. Pk eo GROUP GUL TING 


a, Maza up a grcap of ©o ainteards waleh Will cnerate as one 
doomment. 


b, Plage than in tre input magazine preceded and foliowad by 
approximateiy ©0 uther minicards 


e. Set up the plugboard and ingert it into the sorter. 


d. Start the mact.ine operation and watch the input indicators 
on the hold magezins. 


e, When the control group of 99 minicards is sorted the full” 
proup should pass into the hold magazino and thence to. 
the desimmatod roseiving macazine without error. 


be.4s1.3.8 MOXICARD DUPLICATOR TASTS.- The mintcard duplicator shall 
be subjected to the following tests: 


B.1.3,8.2 CODE cAMieT 1 (5D ed : 


a, Energize the shutters on the code target to check their 
cpeva tion. 


&. Flsoa unexposed film on the duplicator and expose the firet 
and gecemd co1s cotanns on 10 minicards. 


2, Ghenk the procersad fila, The coded date es the ptotes se¢t 
nivearay @ al. & ow clear and distinet Sit patterns tateh 


are an exatt racrecduction of tae data which was fed vw 
tne code targec. 


“42 
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he 


b, 


d. 


oy. 4: 1 3. 8.2 PRINT QUALITY ciScK 


Cet 


" -h60.2.5.8.4 


Place a waster minicard prepared according to the document 25 
format in the contact print position of the duplicator. 
All ‘velve dmage locations snall contain images of a 
atondard optioal resolving chart. The center and all four 
eornerg of each insgze eho lL contain patterns with resolving 
capability of et aessy 299 Lines/nm. 

Maks 20 contact prints of tru test minicerd. 

idim ecsuiinica che 


whe he 
Tale Qo css 


20 uncat miniosrds tn the 
evi cut them in the minisacd culter. 


Proce) s tre 
~inivard 


Fxusine the Guages on on3 ocwly prgpacec minicards. The 
quality of reprececcisd ¢hall be soch that the 25) line 
og? mm rewclving 7. ..a7in can be read at the cunter and 
fcur oorners of coon imcge on el). 20 minicards. 


GODS PRINT-UIT TENT 


wat conteliing 70 columns of coded date. 


Prepare 10 rinica: as, 

at out “the oode dite in 
“aus exrosers of the Lo minivends. 
Cais for futuce vse. 


he typerciter-upo pomkba auring 
Held the printwaeout 


Place the 10 minklceras in sne wede print-out Location of ths 
duplicator. bai 


Perform the opsrations necessary to printout the 2oLowlig: 


Q) au the data on the firet thive nintoards. x 


(2) The ‘firet con oe omy of che fourth ni sleords Qn 
the reneining six minicards instmet the Be er hs 
to search out end ptint-out date oe 


siz 
‘different word tegs#.- ; 


Check the date. printed-mr during d, above with the printed. 
out data obtained inc. above, The tua sets of data clall 
be identical. : 


CODS TRANSFER DUPLICATION Te3? 


Frepare a set of six cortscl mintoaris which will operéce as 
ore Gosument mroup. The tiret four aininards in the set 
vhall contain a tere O20 [2D wolves <f Gkffercat code dats 
gsubtabls for use in ine toads’ operation ln making 6 
orone refartiacd atskicg bile. The last two mintearia 
ehall contain coon in the Stned Siald and Image information, 


2 
a 


AS 
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es: Place these minicar’s in the reoeiving mapazine of the 
duplicator, 


c. Progran the necessary cpercations and begin machine operation, 


ad. Make four completa cross referenced fjlos of 720 minicarls 
veoh in one pegs wirous. the duplicetor. 


s 
ent the mintesrd riln produced at the end of this 


ff. Seunt the minicerds produced and check in the print-out 
portion of the dupltc:us, The proper number of minicards 
svall heve been prepara in eesch cat anf the minieards shall 


4 


homwg the acrraet gsorrutio: codes on tien. 


&W4.1.3.9 KYRICARD FILDNG Cat’ TESS .- Each minicard Tiling cabinat 
ghali be auhdiected to tha followl arta: 


oe | 4.4.2.63.9.1 MBGHANICAL DESTIN ivers 
a. FAL a 100 chesoer mi cip.e section drawer so that each 


Chegiogs contains 2x eo conicarda, 


b. Place and withdraw *..° section tn all of the section spaces 
within the cabine’. Terie shall be accomplished without 
birding, secsrine cy atickitng of the section against the 
walls or guide sails. 


3. Retove 1800 minicaris from ome chamber, 1200 minteards from 
anvther, and 200 minicards from a tailmd in this multiple 
mit. : 


&. Replace the minicard weigitec. 


&. Tne weights stould slice down easily, without binding ani ~ 
without having to be pushed within the chanvers until they. 
axert pressure on “he top rinioard, 


f., Insert minicard sticks into thsse three teat chambers plus 
a full chamber. Tre aticke shal] pase through the weifht 
and mintcarde anwt!ir vsthout binding and without damscs 
to the wminicania. 


eee @. Fiseo retainers ot tou cndés of ten minicand stives, each 
containing 2000 ainicuris. 


h, Reowa Yoo the section cauubers and holding the retainer 
evi dour onike aach o tel viyermunmy. The récainers shall 
rot f4) of f ara tre ation stall not be damegsd. 


4. Select cu douen nomial: ci rerdoy and insert amd remove 


thes Syoan 12 wows of nminieardea 5O times. fhare shall be 
na hinding er sisdjclag during the operation. 
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“eget Wel.U.3.10- CATR CONDITIONING BQOTPIGNT wets Sine Fie dona itioning | 
equipment shall ba suvjected to the following: testa, oe arcane) 


eae 4.4.1.3.10.1 Esoh air conditioning unit shall be’ placed ‘tn ar eet 
ohamber at room temperature, The cap.city shall “ve measured with 2500 efi; 
of air at the discharge outlet, and condensing temperature at LLOPR, 


4.4.1.3.16.2 Adjust the chaaber tevperature to provide air inte the 
unit at 75°F dry bib aid 65°F wey bulb. th condensing temperature at 
LIOPF, ami 2500 ofm of air at “ise’erga ovtict, measure the dupecity of thse 
urndt. Record data at intervals of LS uinuter Tor iwo hours. Capacity - 
baged on recorded data sll be at inast 6C,000 BTU/hr, 


5. PREPARATION FOR DELIVERY 


5.1 CENTRAL.- Tno cackazing, oeckin,, ind marking requiraments specified 
herein apply only to direct puree --s Uy, cr cireet Shipments to the Govern. 
mont, 


e 5.2 PRISEWAYION AND PACYING 


5.2.1 LEVEL A.» The equicmert shall te preserved and packaged in 
accordance with MIT-P-116, Method lIB. y 3 


5.2.2 LEVUIL B.- The equipment shall be preserved and packs gad in 
accordance with he manufacturer's commercial practice. Packaging material 
in direct contact with unprotected surfaces susceptible to damage by 
corrosion shall mest MTL-B-1l21, H0-PH4:185 o7 MU.B-130. 


ores 5.2.3 LEVEL C.- Tha equipment shall be preserved and packaged in 
_* gocordance wiph the manufucturer's cammercial sractice. o 


5.3 PACKING 


is ie LeveL A=: Equipment prosgrved and packed to mi ‘ay ond oe 
+2 shall be packed in export type shipping containors meating JAN-P<10). 
PPBa5B5, JAN-P=L08, ‘JAN-Po1.06, MIL~BHL3E or PPP-Be6O0lL. as iy Og ti 


oe S32 LEVEL B.- Equipment preserved and packaged to meet $22 ead ) 
3+2-3 Shall be packed in domestio type exterior containers neating NN-B-59L 
_ PPPB-6OL, NNB-621, LLLB=636 or HIL-10377, el a oar ttre 


ay 5.303 LEVEL 0.- The equipsont patages which roquire overpaoking for °° °° 
acoeptance by the carrier shall ba packed in oomorcial exterior thipping | 
Gantainera in a manter toat will inoure sefe transportation at the lomes ~~ 
Mate Co the point of delivery, Containars ahali moot Consolidated Freight 
Classification Rules or reguletione of other cowaon carriers as applicable 
to the mode of trangportation, 


5.4% PHYSICAL PROTECTION.~ Cushioning, vioaking, bracing and belting 
oS PIQUiNG sbeil te in aooorianre vith JAN.P-100 except that for dometic 
, Shipmenta, witeraroofing naguirene its for cvanioaing materials and containera 
ehalk be waived. Dror tests of TAN-PaL00 cali be watrog when preservation, 
neckneing emi packing iv for Immudiate use or when the drep testa of 
* MiL-P-116 ara applicable, . 


ai 
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: on Interior atid exterior. a eae heard: ba" tm 
Paceordance with, MIL-STD-129. The reaecac lature ‘shall be as follows 
“Date Processing Contral AD i108 S3n11( )- ' 


ores 
ie 62 TNTEMDED USE.- Document Data Proseactng Genupal AU/GSI-1L is a 
gmchari.zed systen, euploying microrsduction mhotoura nile Vechniques in 
‘gombtmition with electronic and mechanical duvicas, intended to be used 
to feagtiitate tne handling of masses of the various forms of divers'fied 
dete aged by the United States military establis'ments in their planning 
and oporattone. The system will perform the following functions in the 


nendling of data: indexing, Corn., J.) so, sorting, storing and searching, 
‘oorrelating, retrleving, Viewlag oni recroducing. 


6.2 ORJERINC DATA @ Procurgsont 2ceunants should snecify. the followings 


a. Title, mmber, and oct+ of this specification. 
bay cee b. Level of preservation, peckaging and packing required. (See 5.2 
{7 , and 5.3) 


Y ae c. Conditions unier which desicn approval will te granted.” 
. ay? (Bias 6.7 5 DRAWLIG .- Upon the specific request of the contractor to the 
7 ‘procuring act+ vity, a copy of the: applicable drawinvs of the oquipment, if 


ayallable, may ° De pene tor informational purposes only. 


2 e 6.4 No sacauntten Document ata Prucessing Central AN/QSQ-11 should a 
so ) ag Seleteated or accepted prior to the approval of tne preproduction sample. . a 
“4 \ Pegiyebion should not start until all component parte have been auproved i 
by ths procuring activi ity. 


“ Patent notice: When Goverment drawings, specifications,” or other 
data ere used for any purpose other than in connection with a 
finitely related dovernnent procurement. operation,. “the. ‘United - States. 
ermant thareby tneurs no resronslbility nor any oblivat tLon wha te 
poorer; andthe fact that the Government may have formulated, furnished, 
bY in any way supplied the said drawings, specifications, or: other 
data 4e not to be regarded by implication or otherwiee as in any manner 
Lng the holder or any other person or corporation, or conveying 
Sights or permission to manufecture, use, or sell any patented 
100 that may in any way be related: thereto. : : 


Approved For Release 2002/06/13 : CIA-RDP81B00878R000800120035-8 


“Approved For Release 2002/06/13 : CIR FYDIRE $800878R000800120035-8 


DPD-7683=59 
13 November 1959 


MEMORANDUM FOR: Comptroller, DPD 
SUBJECT : Patent Rights and Royalties Reports 


Contract No. FQ-1806 
Bastman Kodak Company 


1. Attached are negative reports concerning Patent Rights 
and Royalties under Contract No. FQ-1806 with Eastman Kodak. 


Company. 


2. These reports ere concurred in. 


25X1A 


| Enclosures: 
q _  . Copy 1 DPD7757-59 
P Copy 1. DPD~7758~59 


Distributions | 
Orig ~ Finance w/encls 
be ae ~ Contracts (BQ-1806 T&P w/ 
cy 2 DPD~7757 & 7758 — 59) 
eo ~ Chrono, FI 


preD/e| (13-21-59) 
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November 9, 1959 


Dear Sir: 


Subject: Contract gel KH, DAaLTY 
Final Hoyaltirs sepert 
or are to be paid to others in 


i ties have beer 
ene this contract, either by us or 


comnection with the work ‘one uncer 
by our subcontractors. 


